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| 00 PAY! Qwn Your Business 
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Tired of the job that's “getting you nowhere’’? Sick of lacking the 
money for many of the things you need? What's the answer? 
A good job or your own business in the growing field of Tele- 
vison — that's been the answer for thousands much like you. 
Thousands who had no previous technical experience, but who 
filled ovt a D.T.1. coupon — like the one at the bottom of this page 
— and found it a turning point in their lives! 


HERE’S HOW IT WORKS 


With the D.T.1. Home Program you get close attention from men long exper- 
ienced in teaching Television, Radio and Electronics. Right in your own home 
you get laboratory-type equipment, step-by-step illustrated lessons, the new 
exclusive ELECTRO-LAB,* and mevies te make important principles clear. 
You perform over 300 practical experiments. You may even start a profitable 
part time repair business before the program ends — earn money while you 
learn. Full time Residential training in D.T.1.'s great Chicago laboratories 
also available. 

FOR 24 YEARS D.T.|. has been training and helping ambitious men get jobs 
that pay real money. You'll find these men in TV and Radio stations in 
service work ... in modern plants .. . in development work . in their own 
profitable business ... and in many other interesting electronic opportunities 
Like to put yourself in that picture? 


WE HELP YOU GET STARTED 
A O.T.L trained man is well regarded! Our contact with employers of Television, 
Radio and Electronics personnel is wide and effective. When your program is 
finished, we help you get pleced. IF YOU'RE DUE FOR MILITARY SERVICE, be 
sure to get the special information we have for you! Mail the coupon NOW! 
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Acc.3 WITH LEVEL 
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answer to an individual hi-fi equipment 
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erly’ used, is a designer's expression of 


the elements of good furniture design. _ EQUIPMENT STORAGE 


if your hi-fi dealer does not stock . EQUIPMENT/ENCLOSURE KITS 

Cabinart, write for the name of our . REBEL HORNS & SPEAKERS 

nearest Cabinart dealer or mail order . THE CABINART STORAGEWAILL 
Factory and Offices, O'klyn . N.Y. house. . HI Fl ACCESSORIES 


cabinart The pioneers in high fidelity radio furniture 


Cabinert is @ division of G & H Wood Products Co., Inc, @ 99 N. Tith S$. e Brooklyn 11, N.Y. 
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Will you be among the first to see it perform? Consult 
your distributer, or for further information, write: MOLLOWAY ELECTRONICS CORP. 
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DYNAMIC MICROPHONE 


Every public address installation 
.. every tape recorder... radio 
amateur rig...can have all the 
advantages of the E-V Variable D* 
principle now used to give better 
quality in television and broad- 
cast service. This new high 
fidelity “664” has a uniform 
cardioid polar pattern, at all 
frequencies. Provides such high 
front-to-back discrimination 
that unwanted sounds are reduced 
by two-thirds, without close 
talking boominess... gives clear, 
natural reproduction of voice 
and music ...almost doubles 
working distance from microphone 
Exclusive E-V features make the 
"664" highly resistant to 
mechanical shock and climatic 
conditions... guarantee extra 
rugged service indoors and out 
Can be used on floor or desk 
Stand or carried in hand 


Model 664. Variable 0° Super- 
Cardioid Dynamic Microphone 
Uniform response 60 to 13,000 
cps. Output tevel -55 db 
impedance 150 ohms and Hi-Z 
Exclusive Acoustalloy diaphragm 
Breath-biast filter. Pressure 
cast case, satin chrome finish 
18 ft. cable. List price $79.50 
*€-V Pat. Pend 


AniAL RESPONSE 
+++ + +o +44 + $+—+ 44 
+44 t+ + He 
, 


; +44 


i 
AESPOmSE 0" OFF AnD 
CT _— 
eae eee. 
tittrsstitt 

—— se 

Smooth, peak-free response and 
high output permits § higher 
sound level without feedback 


See your E-V Distributor 
or write for Data Sheet. 
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SCATTER COMMUNICATIONS 


NEW term, familiar to the military, 

but almost unknown to readers of 
the technical press is fast reaching a 
prominence that may equal that of 
television or radar. It is “forward- 
scatter,” a name applied to the mech- 
anism encountered in radio wave pro- 
pagation which now affords a remark- 
able new means of communication. 

Forward scatter” is the phenome- 
non of putting a v.h-f. or u.h.f. signal in 
an area, where under the classical 
definition, it not belong. Waves 
between 40 and 80 megacycles will nor- 
mally through the ionosphere 
without sufficient refraction to permit 
reception much beyond the immediate 
horizon. The military have found, how- 
that given a high er.p. these 
waves will return to earth between 700 
and 1200 miles from the transmitter. 
The returned signal is garbled and not 
suitable for voice communication, but 
can be used for frequency shift keying 
or multiplexing. Signal strengths are 
weak and according to information 
available at this writing are received 
with a 99.9°" reliability-—-something 
which cannot be done on any other 
channel out of the line-of-sight 

The military has taken advantage 
of this new system and currently has 
a link working between Maine and 
Thule Greenland Indications are 
available pointing to a v.h.f. link from 
Maine into Scotland England. 
Should such a link be installed it will 
be the first time that propagation con- 
have better and shown 
reliability than the terminal 
transmitting and receiving equipment. 

Such v.hf. “forward 
caused by ionospheric discontinuties in 
the upper D and lower E (50 
to 65 miles the surface). The 
u.hf. “forward scatter,” on the other 
hand, is caused by tropospheric dis- 
continuties below 30,000 feet in alti- 
tude. The latter mechanism, which is 
theoretically related to ionospheric 
appears capable of travers- 
ing 200 to 250 miles. Unlike the gar- 
bled from the ionosphere, the 
scatter from the lower atmosphere re- 
excellent fidelity. Recent an- 
nouncements by the Bell Labs indicate 
that excellent TV signals have been 
consistently propagated over 200-mile 
hops 

Initial experiments by the military 
with v.h.f. scatter took place on 49.8 
megacycles between Cedar Rapids, 
Iowa and Sterling, Virginia. Numerous 
radio amateurs operating in the 6- 
meter band will recall the “big signals” 
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on 49.8, 49.7, and 49.6 megacycles from 
1952 to 1954. Analyses of the data ob- 
tained from these transmissions in- 
dicate that v.h.f. scatter is most effec- 
tive between 40 and 80 megacycles. 

The u.h.f. scatter appears to be ef- 
fective over a tremendously wide range 
of frequencies probably extending 
from at least 800 to 7500 megacycles 
Some Bell Labs experiments have been 
made around 3700 megacycles and oth- 
ers at 5050 megacycles, both of which 
have proven to be equally efficient. At 
the present time the only limitation 
toward the greater use of u.h.f. scatter 
is terminal transmitting and receiving 
equipment. 

Development and greater use of 
u.hf. scattering will alleviate the 
burden of providing numerous micro- 
wave relay towers for transcontinen- 
tal TV and telephone traffic. Develop- 
ment of “forward scattering” in the 
v.h.f. bands will solve many of the 
problems concerning circuit reliability. 
Thus both of these phenomena deserve 
the attention of our research person 
nel, but outside of the immediate use 
made of v.h.f. scatter by the military 
there appears to be little likelihood of 
its acceptance by the commercials 
operating medium range point-to-point 
circuits 

Obviously the military does not want 
to keep these developments to it- 
self. Present frequency allocations, 
even as late as Atlantic City 1947, do 
not provide for the use of the v.h.f. by 
point-to-point service especially by a 
then unheard of mode of propagation! 
Without this increased frequency util- 
ization for 700 to 1200 mile point-to- 
point circuits the commercials will 
continue to suffer interruptions due to 
ionospheric storms and severe crowd- 
ing, or even shortages. The problem is 
being very seriously studied 

Shifting of certain point-to-point 
services to the very-high-frequencies 
would give more channels to the aero- 
nautical and maritime mobiles which 
are now in desperate need of additional 
frequencies between 5 and 20 
cycles. However, there are no chan- 
nels set aside in the v.h.f. range of 40 
to 80 megacycles for the “forward 
scatterers.”’ The question then arises, is 
this valuable means of communication 
to be of advantage only to the military 

or will the eventually 
force the abandonment of the amateur 
radio 6-meter band (50 to 54 mega- 
cycles), or even the low-band TV chan- 
nels 2 to 6 between 54 and 88 mega- 
cycles? O.R. 
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1956 nc ALLIED 


324-PAGE ELECTRONIC SUPPLY CATALOG 


send for it today 


Get ALLiep’s 1956 Catalog—it’s complete, 
up-to-date —324 pages packed with the 
world’s largest selection of quality electronic 
equipment at lowest, money-saving prices. 
Select from the latest in High Fidelity systems 
and components; P.A. systems and accessories; 
recorders and supplies; TV tubes, antennas 
and accessories; Amateur receivers, 
transmitters and station gear; specialized 
industrial electronic equipment; test 
instruments; new build-your-own kits; huge 
listings of parts, tubes, transistors, tools, 
books —the world’s most complete stocks of 
quality equipment. Get every buying 
advantage at ALLIED: fastest shipment, 

expert personal help, lowest prices, 

assured satisfaction. Send today 

for your FREE copy of the big 1956 

ALLIED Catalog. 
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, leading Electronic 
ALLIED RADIO 


Supply Guide 
World's Largest Electronic Supply House 
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ALLIED RADIO CORP., Dept. 1-K-5 ’ 


EASY-PAY TERMS 


Use our liberal Easy Payment 
Plan—only 10% down, 12 
months to pay—no carrying 
charges if you pay in 60 days 
Available on Hi-Fi and P.A 


units, recorders, TV chassis, 


test instruments, kits, Ama 
teur gear, etc 


wltra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY 
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HI-Fi SPECIALISTS 


To keep up with the latest and 
best in High Fidelity, look to 
ALLIED. Count on us for all 
the latest releases and largest 
stocks of Hi-Fi equipment. We 
specialize, too, in TV supply 

and are foremost in the field 


of Builders’ Kits 


100 N. Western Ave., Chicago 80, Illinois 
8 () Send rree 324-Page 1956 aLuiep Catalog 
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] models...a type for every need 


featuring C°-D-R automatic ROTORS 


Here they are... . the fastest selling line of rotors... 
complete in every detail...including three models 
in completely AUTOMATIC rotors! The AR-1 and AR-2 40% sharper tuning 
and the AR-22 which is the automatic version of than any other 
the famous TR-2. ALL FIELD TESTED AND PROVEN ; 
BY THOUSANDS OF SATISFIED USERS! automatic rotor 
TR-2 The heavy duty rotor with TR-4 The heavy duty rotor com 
plastic cabinet featuring *com- plete with handsome new, modern 


pass control” illuminated perfect cabinet with METER control dial, 
pattern dial uses 8 wire cable uses 4 wire cable 


TR-12 Complete rotor INCLUD TR-11 Same as model TR-12 with- 
ING thrust bearing. Handsome out thrust bearing 

modern cabinet with meter con- 

trol dial, uses 4 wire cable 
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PRE-SOLD to millions with 


pre : sold the greatest concentration 


of TV Spots in our history. 
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CORNELL-DUBILIER THE RADIART corp. 


SOUTH PLAINFIELD, N. J. CLEVELAND 13, OHIO 
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Max Rudolf, nducting 
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Appreciation Symphony Orchestra 


M U S | C - ii 1.S.Bach’s suite For ORCHESTRA NO. 3 
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Norman Del Mar, nducting 


—in a one-month trial subscription a 


Mendelssohn's vioun concerto 
IN E MINOR 


Alexander Smallens, © onduciing 
The Stadium Concerts Symphony Orchestra 
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YOU WILL ALSO RECEIVE SEPARATELY 
A GLOSSARY OF MUSICAL TERMS 


there is a full is an anal TYPICAL COMMENT: "Music has been my whole life-—but not unril 
ON ONE SIDE of ON THE OTHER SIDE i heard my first Music -Appas 


performance ysis of the 


a great musical work. The rec music, with the main features had been missing when I listened to orchestral music. | subscribed 


rion Recon did I realize how much I 


ords feature artists of recog explained and played separ originally for my son, but quickly found that my own enjoyment of 


nized distinction. You listen to ately, so that you can learn orchestral music was increased far beyond what ! dreamed powible.” 


this performance and then... what to listen for Jar mila Novotna 
STAR OF THE METROPOLITAN OPERA 


SPONSORED BY THE BOOK-OF-THE- TWO TYPES OF RECORDS ARE AVAIL- 
MONTH CLUB, this new idea is designed ABLE ASO tteceen, aceneninnees Dnaee PLEASE RETURN ONLY IF YOU HAVE A 33'4 ®. P.M. RECORD PLAYER 


for those who enjoy good music but who are are high-fidelity, long-playing records of the MUSIC-APPRECIATION RECORDS 
aware, too often, that they do not listen to highest quality-—33'4 RP.M. on Vinylit «/o Beok-of-the-Menth Club. tnc a36-10 
it with complete understanding and appre They are of two kind ret, a so-called 345 Hudson Street, New York 14, N. Y 
ciation. There is no doubt about the reason Standard Record—a twe " disc—w "lea € ue once, without charge, the Music-Arrencia 
most of us are not primed about what t presents the performance on o P t 0 » checked below and enter my name in a Trial Sat 
listen for. Music-Aprrectation Recorns meet analysis on the other. This is sold at $3.0 rip 1 to usic-/ T rion Recosens, ander the conditi 
this need—for a full understanding of music to subscribers only. The other is an Anal t \ that, as a subscriber, | an 
better than any means ever devisec. This ysis-Only Record—a ten-inch disc—priced obligated to buy any specified number of records, but may take 
enjoyable form of self-education can be as st $2.40. The latter is made available each only those I want o f uncel my subscription after 
thorough as the Music Appreciation courses month for any subscriber who may already hearing this first rece w any time thereafter at my pleasure 
given in Many wniversitics have a satisfactory long pl laying record of but the introductory ec i free in any case 


re ” % »resented j nall charge 
the work being present A oma ® AS MY FREE DEMONSTRATION RECORD PLEASE SEND ME 


YOU SUBSCRIBE BUT TAKE ONLY THE |. hendiies Schubert s Sympsony Protefier s Symphesy 


; Stresses’ TH *! and Britten s lente 
RECORDS YOU WANT A new Musi and Smotens’s The Wagner's Overteres 


Bach's Suite for Orchestra | Mendvissebe : Coocerts 


is added to the prices above to cover postage 


Aprarciation Recosn is issued — for sub 

scribers only every month, preceded by TRY A ONE-MONTH SUBSCRIPTION — 
an announcement written | the noted com WITH NO OBLIGATION TO CONTINUE Mr ) 
poser and musi: mmentator Deems Taylor Why not make a simple trial, to see if ' 
After reading this descriptive essay you may these records are pleasurable and a ' f 
take the record or not, as you decide at the lightening as you may anticipate? The first ADDRESS 
time. You are not obligated to take any record you choose will be sent to you at 
specified number of records. And you may once~at no charge. You may end the sul cre 
stop the subscription at any time you scription immediately after hearing this re 


please ord, or you may cancel any tin thereafter 
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..-and leaders today! 


Ask those who know—the experienced professionals and the 


veteran hi-fi owners—and you'll get answers like these: 


“Pickering was first to imtroduce many high fidelity 


features that have become accepted standards today,” 


“Pickering has always been the pace-setter 


in the race for perfection 


“Pickering still sets the goals to which others aspire.” 


here are good reasons for such praise. Every product bearing the 
Pickering name is precision engineered to give optimum performance. 
Each individual component is rigidly tested before it reaches the dealer 
subjected to the severest quality control procedures to make sure 
that every @ component comes up to the high standards expected of 


Pickering equipment. 


If you want the best that high fidelity can offer ... if you are willing to 
invest just a little more to get a lot more listening pleasure, now is the time 
to ask your dealer for a demonstration with Pickering components. See 
if you, too, don’t bear the difference! 


PICKERING PROFESSIONAL AUDIO COMPONENTS 


“Foe those who can\hean\ the difference? 


«+» Demenstreted and sold by Leading Radic Ports Distributors everywhere. For the ene nearest you and for detailed literature; write Dept. C-8 
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Amazing new 
“phase reverser”’ 


Actual comparison 
of fringe antenna performance 


one ‘ very finest Yagi Type with 
Loading Coils 


ompletely 


eliminated Wizard 
Walsco guarantees the Wizard for 3 year ASK YOUR JOBBER FOR FULL INFORMATION 
Wizarcette 4 “ost AND TECHNICAL BROCHURE 
ELECTRONICS CORPORATION = ‘ , 90 list _OR WRITE DIRECT TO WALSCO 


; 


1602 Crenshaw Bivd 


16, California é 


Los Angeles 


200 MILES 


Highly schematic drawing illustrates the possible distribution of energy in ultra-high-frequency “over- 


the-horizon” transmission. The effect is similar to that of a powerful searchlight whose beam points into 


the sky 


Light can be seen miles away from behind a hill even when the searchlight lens is invisible. 


Something new 
on the telephone horizon 


This experimental 60-foot antenna (reat 
view) photographed at Bell Laboratories 
in Holmdel, New Jersey, is designed for 
study of “over-the-horizon” phenomena 


14 


Telephone conversations and tele- 
vision pictures can now travel by ultra- 
high-frequency radio waves far be- 
yond the horizon. This was recently 
demonstrated by Bell Telephone Lab- 
oratories and Massachusetts Institute 
of Technology scientists using “over- 
the-horizon” wave propagation, an im- 
portant recent development in the 
radio transmission field. 


This technique makes possible 200- 
mile spans between stations, instead of 
the 30-mile spans used for present line- 
of-sight transmission. It opens the way 
to ultra-high frequencies across water 


or over rugged terrain, where relay 


stations would be difficult to build. 


In standard microwave line-of-sight 
transmission, stations are so spaced 
that the main beam can be used. But 
now, with huge 60-foot antennas, and 
much higher power, some signals drop 
off this main beam as it shoots off into 
space. These signals reach distant points 
beyond the horizon after reflection or 
scattering by the atmosphere. The 
greater power and larger antennas of 
the “over-the-horizon” system permit 
recapture of some of these signals and 
make them useful carriers. The sys- 
tem will be a valuable supplement to 
existing radio relay links. 


BELL TELEPHONE LABORATORIES (mB) 


Improving telephone service for America provides careers for creative men in scientific and technical field 
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Never before —an antenna > 
with such utterly... 


with 
Channel Master's 
trigger-fast 

Snap-Lock Action 


front-to-back ratios 


Low Band: from 15:1 t0 50:1 relative VOLTAGE 
(2500:1 relative power) 


High Band: up to 13:1 relative VOLTAGE 
(169:1 relative power) 


Knocks out venetian blinds and 
co-channel interference! 


Channel Master's new “K.O.” has the highest front-to-back 
ratios ever recorded for any TV antenna! The sensational 
K.O.” actually sets up an INVISIBLE BARRIER to 
: vailable 3 ways! ; signals coming in from the rear. Working with 


Broad Band model—model no. 1023 
(includes HI-LO Matching Harness) ‘ p 

Low Band only—model no.1026 

High Band only—mode! no.1073 


supreme efficiency on both VHF bands, it totally 
REJECTS rear signals, preventing venetian blinds and 


other picture problems caused by co-channel interference. 


Spectacular High Gain! 
Full descriptive literature oveiloble from 
Cannas Gasser Gentietes, Low Band, 7 to 9 DB, single bay; High Band, 


8.5 to 10.5 DB, single bay. True Yagi performance, 
combined with completely independent High and 


Low Band operation for maximum efficienc y. 


LICENSED. BY KAY-FOWNES. ANTENNA CO. ROME, GA 


OWEST PRICE 
EVER OFFERED / 


SWIVEL 
TV TABLES 


your cost $ 10 EACH 
only 
FOB OUR FACTORY 
——) KANSAS CITY, MO. MODEL A | 


@ Sturdy wrought iron e Minimum Shipment— 12 tables 
Packed KD 4 to Carton 

eDun & Bradstreet rated ac- 

e Compare with any table counts shipped open... all 
selling at $6.98 retail! others send check with order. 


@ Ball bearing swivel top 
17” high 


arms extend 
to 29" wide 


TERMS: 2% —10 days 


DELUXE TV TABLES 


with ball bearing swivel tops and mesh trays 


your cost $ 00 EACH 
only FOB OUR FACTORY 
——) KANSAS CITY, MO. 


The New Look in TV tables! 16" x 16" mesh shelf, ball 
bearing swivel top. Compare with any table selling at 
$10.98 each! 
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Minimum Shipment— 12 tables 
Packed KD 4 to Carton 


17” high r-—-—-—--—------ - - --- --- -- -------- ~ 
to 20" wide JERROLD-STEPHAN CO., INC., 1954 University Ave., St. Poul 1, Minn. : 
! Please ship us the following TV Tables: 4 
RUSH YOUR ORDER TODAY! ccs 
, - ! @ $2.10 each | SEND AD MATS 
Use This Convenient Order Form! i Suteal tap - i 
a adh A | @ $3.00 each | CHECK IF DESIRED : 
l TERMS: 2% —10 doys i 
! STORE NAME ! 
JERROLD-STEPHAN CO., INC. | - | 
| adoRess ! 
1954 UNIVERSITY AVE. ST. PAUL 1, MINN. " i 
ciry STATE 
| i 
I BY 1 
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THE GREAT NEW NAME INS 
ALUMINIZED PICTURE TUBES! 


oA 


i, 


consumer 
advertised 


RCA “SILVERAMA” MEANS BRIGHTER, CLEARER, SHARPER TV PICTURES FOR YOUR 
CUSTOMERS—MORE REPLACEMENT BUSINESS, SALES AND PROFITS FOR YOU! 


It's the great. new replacement line of RCA aluminized picture cubes and RCA is telling 
the world, your city and neighborhood about it. Radio & TV announcements, 

national magazines, direct mail, posters, streamers, counter cards and other powerful 
sales aids will bring the remarkable story of RCA “SILVERAMA” right into your 
customers’ homes — bring customers into your store! Order RCA “Silverama” Aluminized 
Picture Tubes now. Your customers will ask for them. Get on board this new profit-maker! 


SEE YOUR RCA TUBE DISTRIBUTOR TODAY FOR FULL DETAILS ON THE 
EXCITING RCA SILVERAMA WINDOW. DISPLAY CONTEST FOR SERVICE DEALERS' 


RADIO CORPORATION of AMERICA 


eas OIVISION HARRISON, NS 
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Every one ic b 


It's no accident that Du Mont’s new Twin-Screen Hi-Lite picture tubes provide 
richer contrasts and sharper focus. They feature the sharp focus of the Hi-R- gun 
design plus the extra brightness of an aluminized screen. Furthermore, each 
Twin-Screen Hi-Lite is purposely put through the same stringent tests to assure only 
the best of quality in outgoing products. 


These outstanding uniform qualities are your guarantee that you always 
get a better picture tube when you specify Du Mont Twin-Screen Hi-Lite — 
And they cost no more than ordinary aluminized 


replacement types! 
Ask your distributor for Du Mont “Twin-Screen D T 
Hi-Lite” the next time you buy picture tubes. 


Cathode-ray Tube Division, Replacement Sales, Allen B. Du Mont Laboratories, Inc., Clifton, N. J. 


DU MONT 

Hi-R ELECTRON GUN 

Exclusive with Du Mont! Recognized 
by customers and competitors alike as 


the finest gun available today. 


| Will Train You at Home 


me for Good Pay Jobs, Success in 


President 
Notional Radio 


- -_- 
Institute = 
Washington, D.C 
40 yeors of success s+ & 
training men at : 
“home in spore time 


I'll Prove it Is Easy And 
Practical To Learn At Home. 
Sample Lesson FREE. 


To See Equipment | Send You 
For Practical Experience... 
Get Illustrated Book FREE. 


Practice Broadcasting Practice Servicing 
with ieeipment Send with ——_ Send .. 


Tf 


f PRACTICAL EXPERIEN 
NRI training b 
NC BY me's 


VETERANS B 6294 2 See Other Side 


Get My SAMPLE LESSON and “’ ae 
64-Page Illustrated Book, 


BOTH FREE 


Television Is Growing Fast 


NO STAMP NEEDED! WE PAY POSTAGE 
Mcking New sons, Prosperity oe 


Mr. J. £. SMITH, President 
National Radio institute, Washington 9, D. C. 
M e le 
Veleviaion 


Hi he 
NAMI 


. ADDRESS 
card J E. Sm th 


Washi ratwaty ~w 
men home 


crry 
write in date 
VET Ss of discharge 


Train at Home To Jump Your Pay 
as aRADIO-TY Technician 


Get a Better Job—Be Ready for a Brighter 
Future in America’s Fast Growing Industry 


I raining 
PERFECT 


eurity 


PLUS opportunity is the 
COMBINATION for job m 
good pay W hen times 
are good, the makes the 
BETTER PAY GETS PROMOTED 
When jobe are scarce, the trained man en 
joys GREATER SECURITY. NRI 
ing help more of tiv 
things of life 

Radio- Telev 


advancement 


trained man 


train 


can smmure better 


mon is todays opportunity 
field F without Television, Radio is 
bigger than ever before. Over 3,000 Radio 
Broadcasting Stations on the air; more than 
115 Automobile Hadios 


are in Broadcast Stations 


ven 


ind 
Television 


million horn 
tim 
extend from const to 
40 million 
Over 400 
and there 


coast now with over 


Television seta already in us 


are 


Vision atations on the air 


channels for hundreds more 


are 


Start Soon to Make 


410 to 515 a Week 
Extra Fixing Sets 


training. Many 
$15 and more a 
Radios in 
after 
start 


w hile 
$10 
neighbors 


your job 
students mak«e 
extra fixing 

time, starting months 

The day enroll I 
you special booklets that show 
Ih 
I furnish helps discover 
and correct troubles 


SEE OTHER SIDE 


Keep 
NR 

week 
apare i few 
enrolling you 
me nding 
multitester 


you how to fix sete you 


build with parts 


Use of 


Police Radix 
Radio cx 


Micro 


mimu 


Aviation and 


way nica 
is, trucks, et¢ xpand 
or Radio-Television 
Industry 
ind Homes 


My Training Is Up-to-Date 
You Learn by Doing 


the 
training 
give 


te ammure 


prin 


coming C,overnment 


oOmmunicatio 


(ret benefit: of 
men. My 
bask 
continued 
kite { 

principles you 
Read more 
mich 


our 40 years’ experience 

well-illustrated lessons 
you the principles you must have 
success. Skillfully de 
parts I furnish 


learn 


ve loped 
hife the 
lessons 
geton 
More and mors 
being added to m 
I furnish tud 


circuits commor 


bring to 
from my 


bout equipment you 
1 this page 

Television information is 
The equipment 
ives experience on 


BOTH Radio and 


other 


ourses 


lelevision 


Find Out About this Tested 
Way to Better Pay 


the 4 ww fellows who acted 
a of life are 
NRI 


fixing 


making 
students earn 
Radios in 
espare tinn sta “y ler enrolling 
Read how } rradi ‘ t thew, wn 
business bie t et rm ‘ mal 
card below 

You take 
postage. I 
your hands to prove 


ibsolutely no risk. | even pay 


t Actual Lesson in 
NRI home training is 


want ; to 


vant »> put an 
practical, thorough. I 
64-page book How to Be 
tell 
ears of training men and important 
und) «futur kK 
opportunities 
little 

more 
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ming success Smitt 
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Home 


vuncil 


FIRST CLASS 
Permit No. 20-R 
(Sec, 34.9, P.L. & R.) 
Washington, D.C. 


BUSINESS REPLY CARD 


No Postage Stomp Necessary If Mailed In 


The United States 


POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts., N.W. 
Washington 9, D. C. 


KitimorprmrsTUWRK 


My Training Leads 


BROADCASTING: Chief Technicion, Chief Ope 


4. £. Smith, President 
National Radio Institute 


The men whose messages are 
below were not born successful. Not so 
long ago they were doing exactly as you 
are now reading my ad! They decided 
they should KNOW MORE so they 
oud EARN MORE 

Mail card below now 


yublished 


ao they acted! 
fa ; 
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| TrRaineD THEese MeN 


Lots of 
Spare Time Jobs 
“I do a« lot of spare 
time Radio and TV 
servicing It wae fun 
learnic and I don't 
know ow to thank 
you Bb. Goede, Piain 

view, Minn 


Engineer with WHPE 


Thanks to NRI, I 
operated 4a successful 
Radio repair § store 
Then I got a job with 
WPAQW aod now am an 
engineer for WHPE 
Vv. W. Workman, Higt 
Point, N. ¢ 


Quit Job for 
Own Business 


I decided to quit m 
ob and do { wor 
ull time I love my 
work and am doing 
alli right financially” 
William F. Kiine, Cin- 
einnati, Ohio 


| 


to Jobs Like The 


Now TV 

Trouble Shooter 

I had only gone to 7t 
grade when I started 
course. Now have job as 
IV trouble shooter, also 
fix sets spare time 
M. R. Lindemuth, Fort 
Wayne nd 


WRI Course 
Can't Be Beat 
Am with woot 
NRI ourse cant be 


[ann 


Meridian, Mississippi 


Extra Money 
in Spere Time 


I am a police captain 
and also have good 
spare-time service bus 
ness. Just opened my 
new showroome and 
shop WwW. Lewis 
Pensacola, Fla 


M 


se 
Re 


cording Operator, Remote Control Operotor, SERVICING: Home and Auto 
Redios, PA. Systems, Television Receivers, Electronic Controls, FM Rodios. IN 
RADIO PLANTS: Design Assistant, Transmitter Design Technicion, Service 


La , Tester, Servi 


RADIO: Chief Operator, Assistent 


Research Assistant 
Operator, 


SHIP AND HARBOR 


Radiotelephone Operator 


GOVERNMENT RADIO: Operate: in Army, Nevy, Marine Corps, Coast 


Guard, Forestry Service Dispatcher, Airways Radio Operator 


AVIATION 


RADIO: Piane Radic Operator, Transmitter Technician, Receiver Technicien, 
Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice Trans- 
mitter Operator, Television Technician, Remote Control Operater, Service and 


Maintenance Technician 


POLICE RADIO: 


Transmitter 


Operator, Receiver Serviceman 


SAMPLE LE 
and 64-Page a 


D MAIL 


EE CARD 


Have Your Own Busine 


Many NRI trained men start 
their own successful Radio- 
Television sales and service 
business with capital earned in 
spare time. Joe Travers, a grad- 
uate of mine, in Asbury Park 
N. J., writes: “I've come a long 
way in Radio and Television 
since graduating. Have my own 
business on Main Street.” 


ON 


NOW... MODEL SX-100 
SELECTABLE SIDE BAND RECEIVER 


BUILT TO THE SPECIFICATIONS 
OF 1,000,000 FIELD EXPERTS 
See it at Your Jobber—only ‘295° 


Hallicrafters 22 years of production know-how, the engineering experience of developing over 100 different major 
receiver designs, plus the advice of over 1,000,000 field experts operating Hallicrafters receivers all are combined to 
bring you this outstanding new receiver—the SX-100! Hallicrafters alone, long recognized as the leading designer and 
manufacturer of quality communications equipment, can offer you the dependability and performance of this great new 
$X-100 at the amazingly low price of just $295.00 

Look at these features you enjoy with the SX-100 .. . before, they were available only on receivers costing a great deal more! 


1. SELECTABLE SIDE BAND OPERATION Controls 

2. “TEE-NOTCH” FILTER—This new development provides a Pitch Control 

stable non-regenerative system for the rejection of unwanted Reception 

hetrodyne. The “Tee-Notch” also produces an effective steepen Standby 

ing of the already excellent 50 KC if. pass band (made famous Phone Jack 

in the SX-96) and further increases the effectiveness of the ad Response control (upper and 

vanced exalted carrier type reception lower side band selector) 

3. NOTCH DEPTH CONTROL for maximum null adjustment Antenna Trimmer 

4. ANTENNA TRIMMER Notch Frequency 

5. PLUG IN LABORATORY TYPE EVACUATED 100 KC QUARTZ Notch depth 

CRYSTAL CALIBRATOR —included in price Calibrator on/off 

6. LOGGING DIALS FOR BOTH TUNING CONTROLS Sensitivity 

7. FULL PRECISION GEAR DRIVE DIAL SYSTEM Band Selector 

8 SECOND CONVERSION OSCILLATOR CRYSTAL CON Volume 

TROLLED —greater stability through crystal control and addi Tuning 

tional temperature compensation of high frequency oscillator AVC on/off 

circuits Noise limiter on/off 
Bandspread 
Selectivity 


& 
Model $X-100. Amateur Net $295.00 
Matching 8-468 Speaker $17.95 
Frequency Range 538kc-1580 ke 
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RADIO CO. ST. PAUL, MINN. 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS’ 
WASHINGTON EDITOR 


THE WAVERING CONGRESSIONAL Commerce Committee, charged with 
investigation of the ultra-highs, chan- the responsibility of conducting the 
nel clearances, demixing, and network- probe. Commenting on this irksome 
ing, recently targeted for a full-bloom situation, the Committee’s chairman 
start this fall, has once more been Senator Magnuson, said that he just 
flagged off the road and berthed until couldn't round up enough members of 
the beginning of the year; perhaps the the committee to sit in on a hearing 
second or third week of January. The this fall. The Commission was also 
postponement was blamed on the woe- cited as a cause for the delay, with 
ful lack of interest among members of criticism aimed at the tabled decision 
the Senate Interstate and Foreign (Continued on page 24) 


ewe m | NEW TV GRANTS SINCE FREEZE LIFT 


QUALITY Continuing the listing of construction permits granted by FCC since 
STRUCTION lifting of freeze. Additional stations will be carried next month. 


STATE CITY CALL CHANNEL FREQUENCY POWER* 


Pennsylvania Pittsburgh wiic ll 198-204 286 


NEW CALL LETTER ASSIGNMENTS 
STATE CITY CALL CHANNEL FREQUENCY 


>». 


exeloaive 
} 

profitable 
dealey 


Wisconsin Whitefish Bay WITI-TV 6 82-88 
CALL LETTER CHANGES 


Kansas Wichita KARD-TV 
Formerly KTVR) 

Wisconsin Milwaukee WISN-TV 
Formerly WTVW) 


franchig¢ 


“ERP = effective radiated power, kw 


NEW TV STATIONS ON THE AIR 


As of Septermer 25, 1955 


The following new stations bring the lists published in previous issues up to date 
FREQUENCY VIDEO VIDEO 
STATE, CITY STATION CHANNEL RANGE WAVELENGTH POWER 
IN MC.) IN FT IN KW.) 


Alabama 

Mobile WKRO-TV 
California 

Sacramento KCRA-TV 
Florida 

Deytonsa Beach WFMd-TV 
Kansas 

Wichita KARD-TV 
Louisiane 

Shreveport KTBS-TV 
Nebraska 

Hastings KHAS-TV 
North Carolina 

Washington WITN-TV 
Texas 

Fort Worth KFJZ-TV 
WRITE TODAY FOR COLORFUL Lufkin KTRE-TV 

BROCHURE SHOWING THE West Virginia 

NEW LINE OF ATR TV SETS Huntington WHTN.-TV 


Canade 

St. dohna, 

Newfoundland CJON-TV 2 54-60 17.8 21.04 
on ALSO MANUFACTURERS OF DC-AC MIVERTERS, WOXI-TV, channel 36, Atlanta, Georgia; WNEX, channel 47, Macon, Georgia; WEEU-TV, 

A” BATTERY ELIMINATORS, AUTO RADIO VIBRATORS channel! 33, Reading, Pennsylvania; and WNET, channel 16, Providence, Rhode Island, have 
gone off the air. WTOV-TV, channel 27, Norfolk, Virginia, is now back on the air. WMVT, 
channel 3, Burlington-Montpelier, Vermont, has changed ite call letters to WCAX-TV 
WTVW, channel 12, Milweukee, Wisconsin, has changed its cal] letters to WISN-TV 


76-82 12.74 
60-66 16.06 
54-60 17.8 
60-66 16.06 
60-66 
76-82 
174-180 


198-204 
186-192 


210-216 4.65 316 


e- wu ow on @ @ 


~ 
Ww 


The frequency of the video carrier 1.25 + channel lower freq. limit. Total number of 
TV stations now on the air in U.S.;: 452 (116 of which are u f 
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“te ‘ 4 tributor. For more information write J&L direct. 
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New concept in telescoping TV masting 
... Utilizes J&L Perma-Tube 


REDUCE YOUR TV 
MAST COST OVER 207 


Use high-strength, corrosion-proof J&L Perma-Tube 10-foot 
telescoping sections to easily construct 30 to 50-foot masts 


Only J&L Telescoping Perma-Tube offers: 

@ Joint design which provides instant field as- 
sembly 

® Machine-fitted joints that insure close toler- 
ance for high strength and rigidity 

® Guy wire ring position that eliminates all 
binding and guy wire interference 


No longer is it necessary to buy expensive, ready-made masts. Now you 
can “tailor-make” your own with standard 10-foot lengths of 16-gage 
J&L Perma-Tube—and save money. 


It’s available in cartons from your local distributor in five diameters, 
The largest base section OD is 2% inches and each telescoping section is 
14-inch smaller, the smallest section having an OD of 14% inches. 

J&L Perma-Tube in the 14-inch size can be used interchangeably as a 
fitted-joint section for smaller masts or as the smallest and topmost piece 
of longer telescoping masts. 

Corrosion-proof J&L Perma-Tube is treated with Vinsynite—then coated 
both inside and outside with a metallic vinyl resin base. It successfully 
passes ASTM’s 500-hour-minimum salt spray test—which guarantees 
Perma-Tube’s longer life on the job. 


Sturdy J&L Perma-Tube is made of a special, 
high-strength, J&I - produced steel. A 10-foot 
section of 14-inch diameter by 16 gage can sup 


port a weight at its center point of 200 pounds 

> with a minimum of deflection and permanent set. 
Order these new telescoping sections along 

with your regular 14%-inch J&L Perma-Tube. 

Hardware—cotter key s or bolts, clamps and guy 


rings—may also be secured from your local dis- 


n the quest f ‘lective demi 
Just off the press! om Prong ion of selective demixing 


Firing away at the FCC, the Sena- 

Centralab Pocket-Edition tor said: “The Commission has a real 
and moral] responsibility to inform the 

Control Guide No. 2 public as quickly as possible as to what 
it expects to do about de-inter- 

Ree detente tated) mixture. ... Every day the Commis- 
ad sion delays such a pronouncement, 

large sums of money continue to be in- 


e sted by the public in converting 
Handy, revised workbook ‘*. vesses Sy the puatic in converting o 


purchasing sets so that u.hf. signals 


ay be received Yet, if the e ri- 
lists new Centralab wirewound : Saas dias ant tes oa once 


ence of the past two years is any guide, 
many of these people may be making 
.. dual control replacements .. a tute egeniiture .. .” : 
*e, P -*" The Commission continued the com- 
ee, ~oe* mittee’s headman, has been told on 
“Cvcceces eee? many occasions that the official probe 
eeeeeeeeeee® | 
e is not to be... “used as a device 
for delaying the discharge of its re- 
sponsibilities in regulating the broad- 
cast field in the public interest.” 
Another complication, which it was 
said had contributed to the temporary 
shelving of the TV study, was the 
resignation of the committee’s majority 
counsel. Although ill health was given 
as the official reason for the resigna- 


Manufacturers’ tion it was felt that actually the at- 
part numbers 


poy torney left his post because his inves 


tigation plans were strongly opposed 
by the Republican members of the 
probe group Sidney Davis, the re- 
signed counsel, had proposed that the 
investigation should not only cover an 
engineering allocations study, but net- 
work ties with advertisers and agen- 
cies, rates, discounts, multiple owner- 
ship, program packages, and other al 
lied problems 

The Davis post will be filled, tem 
porarily, by none other than former 
Senator Clarence Dill, one of the archi- 
tects of the old Federal Radio Commis- 
sion and co-author of the Communica 

tions Act of '34 
In the meantime two groups out- 
(net price) 4 =. side of Congress have been asked to 
s. Bt study engineering phases of the alloca 
tion preblem and networking. For the 
Brand-new, revised edition. 13 technical job, there’s an ad hoc engi- 
Handy size, 54,” x 8! ‘¢ - : neering group, consisting of the na- 
: tion's foremost broadcast technical and 
administrative experts, who will at- 
tempt to resolve a number of puzzling 
questions, as to whether the present 
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Lists Centralab replacements by 
manufacturers’ part numbers — 
for TV, radio, audio, auto radio. 


Saves you time and money — yet costs less v.h.f. band should be extended by add- 


than a package of cigarettes! ing more channels, or the allocation 

schedule should be completely reshuf- 
Order a copy for yourself and each of your fled. or directional antennas should be 
men. Get he your Centralab distributor — permitted, or channels should be 
or order direct by coupon below. dropped in at the upper end of the 


lower v.h.f. bands, or selective demix- 
ing should be authorized. The network 
nocwcsoadsaebodeemenees assignment has been given to a four- 
® 


8 2455 man FCC panel, consisting of Chair- 
man George C. McConnaughey and 
Commissioners Rosel Hyde Robert 
Bartley, and John Doerfer; they have 
turned the job over to staff members 
of the Commission, who will study, it is 
believed, the Plotkin and Jones reports 
prepared for the Senate committee 
The Plotkin memo, covering the busi- 
ness practices of networks and syn- 
dicates, charged the networks as “qua- 
si-monopolistic’’ and suggested that the 
(Continued on page 161) 
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910) E. Keefe Ave., Milwaukee 1, Wisconsin 


Enclosed is $1.00 for the next five editions 
of the Centralab Pocket Control Guide 


C) Enclosed is 20¢ for edition No. 2 only. 
(Paste coins securely to cardboard.) 
Name 


Address 


Clty Jone State 


yeeeeeeeoeeeeaeeeeees 
\wTTiTerrrereeeetetétertterttleeLeLelL 


Need For Television 
Technicians To Rise 


TV SALES " Head Expects 


Sy Ivani 


SET NEW RECORD Huge Electronic Gains 


RCA HEAD PREDICTS SALES 
BOOM FOR COLOR TV SETS 


VETERANS --NON-VETERANS 


All over the nation the Television-Radio-Electronics industry is making News — 
News that means opportunity for YOU. You can cash in on the headlines. 


| WILL TRAIN YOU AT HOME FOR A TOP-PAY JOB IN TELEVISION 


| will prepare you for a spot in America’s fastest-growing industry. You can 
become a trained technician in your spare time without giving up your present 
job or social life. No experience needed. 


LEARN BY DOING 


As part of your training | give you the equipment you CW Telephone Teansmitte 
need to set up your own home laboratory and prepare 

for a top-pay job or set up your own business. You build and keep an on tues 

Electromagnetic TY RECEIVER designed and engineered to take any size p 

picture tube up to 21-inch. (10-inch tube furnished. Slight extra cost for 

larger sizes.) .. . also a Super-Het Radio Receiver, AF-RF Signal Generator, 

Combination Voltmeter-Ammeter-Ohmmeter, C-W Telephone Transmitter, 

Public Address System, AC-DC Power Supply. Everything supplied, including 


all tubes. EARN WHILE YOU LEARN 
| STUDY NEWEST DEVELOPMENTS | Almost from the very start of your course you can earn extra 


se : Sf om money by repairing sets for friends and neighbors. Many of 
My training covers ail the latest developments in the fast-growing Television- my students earn up to $25 o week... pay for their entire 
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV — training with spore time earnings . . . start their own profit 


TRANSISTORS — PRINTED CIRCUITS, etc. able service business. 
CHOOSE FROM THREE COMPLETE COURSES ] E W'lt send you my new 40-poge book, 


How to Make Money in Television 
covering all phases of Radio, FM and TV Raodio-Electronics,” a Free sample tes 


son, and other literature showing how 
and where you «an get o top-pay job 
in Television 


. Radio, FM and Television Technician Course — no previous experience needed. 
FM-TV Technician Course — previous training or experience in radio required. 


TV Cameraman and Studio Technician Course — advanced training for men THIS COUPON TODAY! 
with Radio or TV training or experience. 


XTRA TRALNENNEWEVORKICNOATINOURTRANCOISTES S008 2 accancn 


Dept. T-10C, 52 East 19th Street, New York 3, WN. Y. 
Deer Mr. tone Mell me your WEW FETE BOOK, FREE Samrie 
you can have two weeks, 50 hours, of intensive Lab work on 


. : LESSON, and FREE cid thot will chow me how | con make O16 
modern electronic equipment at our associate resident school, yerunn MONEY IM TELEVISION. | understond | om under ne sbligation ond 


Pierce School of Radio & Television. THIS EXTRA TRAINING qe ee oF oe 
(PLEASE PRINT PLAINLY) 
1S YOURS AT NO EXTRA COST WHATSOEVER! Ste Scheel fatty esorevs 
to train Veteran posse 


FCC COACHING COURSE new Korean G. 1. Bill. Don't 


lose your school benefits 


important for BETTER-PAY JOBS requiring FCC License! You MM ulscharee cute se conmont 


get this training AT NO EXTRA COST! Top TV jobs go to ——_———___—______- ——_ __lone____Svore 
FCC-licensed technicians. 


After you finish your home study training in Course 1 or 2 


C) RedieFM-TY Technicion Course | Write discharge date 

CO FA-TV Technicion Course 

sg 1 TV Comeromon 8 Studio 
Technician Course 

ee ee ee ee 
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more profit for you in 
“Silver Screen 85’s’’ 


Sylvania puts you in the driver's seat and backs you with more 
promotional horsepower thon ever before. This Fall, it’s al! out 
on all fronts to make your selling job easier and your servicing 
job more profitable. Here's how: 


Stepped-up TV power—"“Bect the Clock’s” fabulous 
prize contest makes all your customers and prospects potential 
prize winners. 10 new prizes, 10 new winners every week 
Week after week you'll win new customers who come to you 
for their free entry blank. And as a Sylvania Decler only you 
can supply them with an official entry blank. 


Stepped-up magazine power — Sylvanic's selling the 
“Silver Screen 85" in the biggest consumer magazine cam- 
paign of 1955. Full schedules in This Week and TV Guide will 
presell your customers on the three outstanding features of the 
“Silver Screen 85" picture tubes. 11! million readers are 
reached by This Week through the combined distribution of 
35 great American newspapers. Over 3 million TV viewers 
use TV Guide every week for TV news and program listings. 


Stepped-up promotional power for you. A complete 


pockage of Sylvania promotion material is available so you 


con fill in the important final link in this promotional chain 
reaction. Window and counter displays, new direct-mail ma- 
terial, the important “Silver Screen 85" booklet, and new ad 
mats are included to help you capitolize on the prize contest 
and national magazine program. 
Stepped-up profits for you. Sylvania supplies selling 
power that adds up to more profit for you. Think with 
Sylvania—work with Sylvania—promote with Sylvania— 
end you can't help but profit with Sylvania, 

SYLVANIA ELECTRIC PRODUCTS INC. 

1740 Broadway, New York 19, N. Y 


in Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bidg., Montreal 


LIGHTING «+ RADIO + ELECTRONICS 
TELEVISION + ATOMIC ENERGY 


¥ SYLVANIA 


»++ fastest growing name in sight 
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If you want a really fine receiver one that will 
give you finer performance beyond any other 
you've operated, you want the new PRO-310 

The most distant stations are brought to you 
with a maximum of clarity and a minimum of 
interference. In fact, you'll find the PRO-310 
offers you both short wave and standard broad 
cast listening that is unsurpassed. And, the tremen 
dous logging capabilities of the PRO-310 allows 
you to return to the same station again and again 
without searching and tuning 

Three years of intensive design and research 
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engineering went into this superb receiver plus 
the Hammarlund “know-how” developed by mak- 
ing thousands of sets for government service 

So, if you demand the finest performing equip 
ment available, look the new PRO-310 over. If 
your dealer doesn't have one now, he'll get his 
stock soon, Write to The Hammarlund Manufac 
turing Co., Inc., 460 West 34th Street, New York 
1, New York for a free copy of our pamphlet 
Ihe PRO-310 Story”, which describes the en- 
ginecring and planning that went into this mag- 
nificent instrument 


will Not Sacrifice Quality 
FOR PRICE! 


oy 


/4 


POPULAR MODELS 
—ALL COMPLETEL 
PRE-ASSEMBLED 


Only TRIO SHARPSHOOTER 
Yaers Have These 


) 
Oualit) I éalures 
x 


INSTA-LOK CLAMPS—Perfect alignment, positive lock, 
superior strength, lessened vibration and breakage. No 
finer yagis regardless of price! 


EFFICIENT ELECTRICAL DESIGN—TRIO high channel 
models use a ratio type dipole for better impedance match, 
higher gain, sharper directivity. 


RIVETED CONSTRUCTION —Introduced by TRIO for 


faster assembly, better picture quality. 


BETTER VALUE—Because TRIO produces practically ev- 
ery part used in their products, including their own alumi- 
num tubing 


A i ur distributor for « mplete literature on the neu SHARP- 
SHOOTER Connals and Yagis. 


® 
A TMD ee toe 


COPYRIGHT 1955. TRIO MANUFACTURING COMPANY 


EXPORT SALES DIV., SCHEEL INTERNATIONAL INC., 4237 N. Lincoln Ave., Chicago, U.S.A. Cable Address: HARSCHEEL 
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THE FIRST STAGGER-TUNED TELEVISION ANTENNA 


America’s New Favorite 


Me So SY 


The antenna everyone's talking about! The ZEPHYR is a 
high performance, single lobe antenna, employing two rev- 
olutionary ‘‘wing'’ dipoles. Three half waves in phase, com- 
bined with an integrated director makes each dipole a uni- 
directional antenna on the high channels. 
The ZEPHYR uses two ‘‘wing’’ dipoles, one resonated on 7 
the low ends of channels 2-6, and 7-13, the other on the 
high end of these channels. These composite dipoles, both - 
driven, together with fully functional parasitics elements, pro- 
duce the high performance to size ratio never before achieved —— 
in antenna design. 
There's sharp directivity too, on all channels—compar- 
able to a yagi. 
TRIO believes that with the introduction of the ZEPHYR 
ond the ZEPHYR ROYAL, the need for stacked arrays is 
eliminated. 


| " 
i AO) GRIGGSVILLE, ILLINOIS 


COPYRIGHT 1955 ~TR'G MANUFACTURING COMPANY 


EXPORT SALES DIV., SCHEEL INTERNATIONAL INC., 4237 N. Lincoln Ave., Chicago, U.S.A. Cable Address; HARSCHEEL 
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MERIT [es Jindustry 


Fil LAM E NT JOHN BENTIA has been named presi- for the “Musaphonic” radio line, and 
dent and general manager of Alliance in marketing positions in the tube 
TRANSFORMERS §i gp mye anata py. A agg ~ ong 


since organization 10 
Company. He was years ago 
elected to the post . . ° 
by the office: of NATIONAL ELECTRICAL MANUFACTUR- 
Consolidated Elec- ERS ASSOCIATION has announced the 
tronics Industries formation of a Dry Battery Section 
Corporation new within the national group 
owners of Alliance. Abraham I. Barash, executive vice- 
He was also made president of Bright Star Industries of 
a director of Alli- Clifton, N. J., was elected chairman of 
ance and a vice-president of the parent the section; Fred J. Kirkman, execu 
firm tive vice-president of Burgess Battery 
In addition to Mr. Bentia, officers of Company, Freeport, Ill., was named 
Alliance are: Aries Vernes, vice-presi- vice-chairman, and F. J. Wolfe, man 
dent; R. D. Dettmer, secretary; Robert ager of the quality and specifications 
Dunn, treasurer; and R. E. Barrick, division of National Carbon Company 
assistant-treasurer Pieter van den was chosen chairman of the general 
Berg is president of the parent com- engineering committe 
pany Representatives of nine dry battery 
7 © manufacturers attended the organiza- 
STANDARD COIL PRODUCTS CO. INC. tional meeting 
has announced the formation of a 
wholly-owned Canadian subsidiary, DR. BENJAMIN H. ALEXANDER has been 
STANDARD COIL PRODUCTS (CANADA) appointed manager of CBS-Hytron’s 
LIMITED. The firm will operate in a Semiconductor Op- 
newly-acquired 30,000 square foot plant erations with head- 
in Toronto VALLEY ELECTRONICS quarters at the com 
has been established as a wholesale pany's Lowell, Mass 
parts distributor at 1735 E. Joppa Rd.,__—ipiant 
Towson, Maryland. Al D’'Urso, former He is a pioneer in 
9 distributor sales manager of SARKES the semiconductor 
Do you want them: TARZIAN'S Rectifier Division heads the field and has also 
new firm STEWART-WARNER COR- participated exten- 
from 244V—24V or PORATION has acquired the entire sively in classified 
business and assets of JOHN W. HOBBS work for the Atomic Energy Commis- 
from 1 amp. to 30 amps. CORPORATION of Springfield, Illinois sion. He is a member of the American 
PERFECTION MICA COMPANY has Society of Metals, the American In 
We } ) } ) M announced the creation of the Mag- stitute of Metallurgical Engineers, and 
uy Lave l vem in netic Shield Division to manufacture the Institute of Metals (England) 
stock its new magnetic shielding material Before joining CBS-Hytron, he was 
NEWARK ELECTRIC COMPANY has engineering manager in charge of 
see your jobber established an industrial sound de- semiconductors at Sylvania Electric 
P . P partment under the direction of Rich- Products In 
forimmediatedelivery | ara ¢ Wells. The department will “2 
service industrial plants, schools, and OLSON RADIO WAREHOUSE, INC. has 
institutions opened a new store at 711 Main Street 
Buffalo, New York, under the man- 
W. HAYES CLARKE has been named na- agership of Cleon Billings to rvice 
tional accounts sales manager for the the Western New York State area and 
General Rlectric« - Southern Ontario THE FILTRON 
Company Tube De- COMPANY, INC... manufac rer of elec- 


partment : tronic components, has opened a new 


He will have § West Coast plant at 10023 West Jeffer- 
charge of planning son Bivd. in Culver City, California 
and sales of elec- Over 10,000 square feet ol floor space 
tronic tubes to will be used for research, testing, and 


equipment manu % f production YOUNG & YOUNG, elec- 
facturers on a na - tronic wholesaler of Springfield, Law- 
tional scale. He will rence, and Fitchburg, Massachusetts 
return to Schenectady from Clifton, has opened another wholesale outlet at 


COIL AND TRANSFORMER CORP 
4427 N. Clark Street 


Chicago 40, Iilino N. J. where he has been eastern re- 33 Bradford St., Pittsfield, Mass 
gional sales manager since 1953 The Government & Industria! Division 
Mr. Clarke has been with General of PHILCO CORPORATION has moved 
Electric for 21 years, having been man- its West Coast and Pacific Northwest 
ager of radio and tube sales for the Regional sales office t 417. 1355 
G-E Supply Corporation, sales manager Market Street, San |! : 0% ‘ali 
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She: But, how do I know this is a good tube? 


You: Because, this is a CBS aluminized Mirror-Back 


pruture tube. There aren't any better. 


She: And I see it has the Good Housekeeping 
Guaranty Seal, too. That's proof enough for me. 


Customer confidence really counts when it comes to the 

big tube. That's when CBS tube advertising helps you most. 
For CBS tubes have the Good Housekeeping Guaranty Seal 
and are nationally advertised to 76.9% of your customers 
... the women of America. And 53% of these women 
are influenced in their pure hases by that seal of approval. 
You protect yourself and gain your 


customer's good will when you install a new 


CBS aluminized Mirror-Back picture tube. 


Show her the CBS carton with the 
Good Housekeeping Guaranty Seal. 


CBS-HVTRON, Danvers, Massachusetts A DIVISION OF COLUMBIA BROADCASTING SYSTEM, IN 
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Gives your customers 
brilliant results 
..-pays off for you! 


CUTAWAY VIEW 


(Actual size 1” long) 1, CONVENIENT SIZE 


AND DESIGN 


2. CLIMATE-PROOF 
CERAMIC ELEMENT 


\ 7 
. SINGLE, JEWEL-TIP 
NEEDLE 


4. HIGH-COMPLIANCE 
MOUNTING 


5. SNAP-FIT NEEDLE REPLACEMENT 


New Sonotone 1 P Cartridge 


Easy to install. Just two models fit most arms types... virtually immune to hum pickup 
now in use. Cortridge is less than 1” long, 
8/10" wide with bracket. Time-saving hard 


ware included 


3. Replaceable needle, diamond or sapphire 
Models for 33-45 rpm. or 78 rpm 

, 4. Extreme loteral compliance and low-mass de 

. Ceramic element gives flat response (see curve) 
requires no preamplification of equalize 

tion. No deterioration problems as with other 5. Needles snap in, snap out easily 


Tap the Huge 45 RPM Changer Market! 


lustall this new Sonotone IP, and give your customers exciting, true, wide- 


sign give superior tracking, low wear. 


renge response. At one stroke, you make a good sale, cut installation time, 
avoid problems found with other types of cartridges...and build your reputa- 
tion for quality work and professional advice. No other cartridge has all the 
advantages this 1P gives you! With sapphire, $7.50; with diamond, $25.00 


RESPONSE 30-15,000 + 3 DB! 
sR A 
a o BCU . 

Ce be LTE 4 
#5 5- 
Et EH tt 
30 50 100 300 500 KC SKC SKC 1OKC (SKC 
ONOTONE ©:2:::: 
ELMSFORD, N.Y. 


Write Dept. CN-105 for free Phono Modernization Manual 


fornia COOK ELECTRIC COMPANY 
of Chicago has opened a new district 
office at 6405 East Kellogg in Wichita 
Kansas, with E. W. Wilbert in charge 
. . STEPHENS MANUFACTURING COR- 
PORATION, California manufacturer of 
speakers and microphones, has set up 
warehousing facilities at 105 South 
Arlington, Akron 6, Ohio, to take care 
of its customers east of the Mississippi 
ELECTRONIC PRODUCTS WAREHOUS- 
ING will handle the distribution for the 
speaker company ATLAS COIL, 
INC., has moved to new quarters at 205 
Main Street, Ansonia, Conn H. H. 
BUGGIE, INC., has consolidated all of 
its facilities at a new plant located on 
a 47 acre tract on Route One, near 
Millbury, Ohio. The firm’s mail ad- 
dress will be Box 817, Toledo 1, Ohio 
. ASTRON CORPORATION of East 
Newark, N. J., has established ware- 
housing facilities on the West Coast to 
provide faster service to Coast manu- 
facturers. Orders placed with local! 
West Coast distributors will be filled 
from the new warehouse stock 
POTTER INSTRUMENT COMPANY, IN- 
CORPORATED, of Great Neck, New 
York, has expanded production facil- 
ities to include an entire new building 
on Great Neck Road KAY-LAB has 
moved to a new location at 5725 Kear- 
ney Villa Rd., San Diego 12, California 
. VOKAR CORPORATION is tripling 
plant area by construction of a new 
plant. The new building will connect 
two separate wings of the present plant 
in Dexter, Michigan The Wash- 
ington, D. C., district office of AMPEX 
CORPORATION has been moved to 8033 
13th Street, Silver Spring, Maryland 
Plans for expanding receiving tube 
facilities by construction of a new 
building at Owensboro, Ky., have been 
announced by GENERAL ELECTRIC COM- 
PANY’'S Tube Department. Occupancy 
is planned for shortly after the first of 
the year. 


CURTIS 8. HOFFMAN has been appointed 
vice-president-sales of Brush Electron- 
ics Company, Cleve- 
land manufacturer 
of magnetic record- 
ing heads and piezo- 
electric crystals 

In addition to his 
administrative du - 
ties, Mr. Hoffman 
will direct the mar- 
keting of the com- 
pany’s industrial and research instru- 
ments, electronic components, and new 
electronic memory devices. He was 
most recently associated with Foote 
Bros. Gear and Machine Corporation 
of Chicago as assistant to the presi- 
dent 

« 7 
Cc. A. SWANSON has been named gen- 
eral sales manager of Standard Coil 
Products Co. Inc. succeeding LOUIS 
MARTIN who has resigned. ODEN F. 
JESTER, sales manager of the firm's 
distributor division, will assume the 
added duties of assistant general sales 
manager KEN R. GERLACH is the 
(Continued on page 108) 
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NOW...RCA trains you at home 
to be an expert technician in... 


RADIO-TV ELECTRONICS IM TV SERVICING IM COLOR TV SERVICING 


NOW THREE HOME STUDY COURSES .. . pre- 
pared by instructors of RCA Institutes, 
engineers from RCA Laboratories, and 
training experts of the RCA Service Com- 
pany. Clearly written easy to understand 

the same high caliber instruction as given 
in the resident classrooms of RCA 
INSTITUTES 


@ COURSE |—~ RADIO-TELEVISION ELECTRONICS 

starts you from the ground up to a solid 
working knowledge of electronics. Without 
any previous experience, you get a thorough 
training in radio theory and servicing tech- 
niques for AM, FM, home and car radios 
plus an introduction to the fundamental 
theory and practices of television 


@ COURSE | TELEVISION SERVICING — pre- 
pares you to advance from radio into the 
expanding field of television servicing as a 
well-trained service technician. If you have 
completed Course I or are now working in 


RCA INSTITUTES, INC. 


the field of radio or TV, Course II will show 
you the many special techniques of trouble- 
shooting, aligning, checking, and repairing 
modern black and white TV sets 


NEW TV KIT AVAILABLE WITH « RSE i 
there is no better way to learn than by 
doing and RCA Institutes has developed a 
large-screen TV KIT available to home study 
students to build while taking Course II. It 
has the most modern up-to-date circuitry 
actually enabling you to apply at home all 
the latest servicing techniques 
@ COURSE ili—COLOR TELEV N SERVICING 
covers all phases of color servicing tech 
niques. It is a practical, 
course in color theory as well as how-to-do- 
it servicing procedure. A move 
“up” Course Il or for 
employed in TV 
SINCE 1909, RCA INSTITUTES 
thousands for successful 


down-to-earth 


natural 


from those now 


has trained 


careers in elec 


tronics. Many graduates have established 
their own paying business. Now this oppor 
tunity is available to you at home 
PAY-AS LEARN” PLAN 

for one study group at a time, as 
gress through the course 
amazingly low. For full details 


YOU you pay 
you pro 
Tuition costs are 
ul coupon 
A SERVICE F RADIO CORP ATION OF 
AMERICA —RCA INSTITUTES i nsed by the 
N. Y. State Education De; 
recommended by radio and television serv 
ice Organizations 


irtment 


SEND FOR 
FREE 
CATALOG 
NOW 


yee ee eae oe ee 


RCA Institutes, inc, Homes Study Dept.N-105 

350 West Fourth Street, New York 14, N. Y 

Without obligation, send me FREE CATALOG on Home Study Courses 
in Radio, TV and Electronics. No salesmen will call 


Nome 


Address 


A SERVICE OF RADIO CORPORATION of AMERICA 


350 WEST FOURTH STREET. NEW YORK 14, N.Y. 
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TELCOE-Z"SWINGIN” —reico £7 “KANT. 
STAND-OFF STRIP” STAND-OFF 


We 1 screw type, 3/4", UNF Swing In 


type, 314", 9° strap 


Ho. EZ-8027 $4.80 € We. EL-6253 1, 13 


by 
A 
> 


TELCO CHIMNEY TELCO SWAP-IN 
QUICK MOUNT CHIMNEY MOUNT 


Easy to snstall. complete Fits masts to 144" complete 


Wo. 8005 WET $1.35 Wo. 8610 NET $1.71 


Se: 


TELCO “KANT-STRIP” 
STAND-OFF 


Round insulator, 3 


2S 26° fhe 


TELCO 3-WAY TELCO NUT-TYPE TELCO E-Z NUT- 
STAND-OFF STAND-OFF TYPE STAND-OFF 


9 strap For 3-lmne use, 74" Welded 10-23 nut, 3\4" J ~ nline duplex, 7)", 9° 


No. 8253 hn WW 


wood screw 


No. 8397 WET $0.21 


9” strap 


No. 8253-N $0.12 No. EZ-8258-N $0.24 


TELCO GALVANIZED TELCO DELUXE TELCO UNIVERSAL 
ANTENNA MASTS SNAP-IN WALL MOUNT LIGHTNINGARRESTOR 


14" OD «5 crmped end 


TELCO PEAK MOUNT 


Maststo 144" 30° lower support Easy t 


No. 8625 WET $2.37 Wo. 9013 NET $0.78 No. 8312 NET $2.10 Wo. 8642 WET $0.75 


Extra sturdy, 12° clearance nstall; UL approved 


TELCO UHF-VHF 
GLOBE-TENNA 


Handsome 12° globe plus built 
in ante 


No. ae $11.97 


TELCO 3-WAY 
TV LINE KLIP 


For straght 


TELCO LOW-LOSS 
LINE KLIP 


t plug-in All one piece, plastic, metal ends 


No, 9015 NET $0.12 Wo. 9055 NET $0.15 Wo. 9021 NET $1.17 


TELCO MASTER-LINE 
VHF CONICAL ANTENNA 


Single bay, 10 element, all 


No. A-8700 $4.20 


Single bay 8 element 


TELCO VHF 


Fits masts 


TELCO RANGER COLOR 
CONICAL ANTENNA 


No. A-110 NET $3.45 


ptsh For These 
SERVICE AIDS 


TELCO UHF-VHF 
LIGHTNING 
ARRESTOR 


pe. UL appro 


No. 9242 NET $0. ‘a2 


A 


< 


TELCO HINGED TYPE 
RIDGE MOUNT 


to 144" assembied Fit 


Wo. 8575 NET$1.65 No. 8800-U 


TELCO ALL-PURPOSE 
MAST BRACKET 


masts to 144" use every 


TELCO MAST 
HANDY MOUNT 


For masts to 1'4", extra support f 


TELCO SPECIAL 
WALL MOUNT 


1‘ close-in (4") mounting 


$0.33 No. 9241 NET $0.45 


TELCO HI-LOW 
DIPOLE ANTENNA 


UHF VF, cover 


TELCO 5 ELEMENT VHF 


TELCO UHF-VHF 
YAGI ANTENNA DOUBLE V ANTENNA 
12 models, custom cut to each 


No. A-302 c» ? $7.35 el through & 
No. A-313 cn 1» 4.35 No. A-9017 $3.15 


s channels 2 to 13 


No. A-250 NET $4.41 


FREE! 


Your copy of the complete, illustrated 
TELCO Catalog. Send postcard today. 


TELCO INDOOR 


INLINE ANTENNA 


Channel 13 
element 


No. A-9046 NET $5.97 


ty” seamless 


TELEVISION 


Division of General Cement Mfg Co 


UHF-VHF ANTENNA 


Gel use brass, mckel plate 


ment 


No. A-8160-TP $2.97 


dele 


HARDWARE MFG. CO. 


904 TAYLOR AVENUE e 


ROCKFORD, ILLINOIS — 


Prepare for a Good Paying Job —Or Your Own Business 


25 BIG KITS “| Will Train You at Home in 


RADIO-TELEVISION 


New Equipment! New Lessons! Enlarged 

Course! The true facts are yours in my 

big new catalog YOURS FREE... 
JUST MAIL COUPON! 


I can train and prepare you in as little as 

10 months to step into the big opportunity 

Radio-Television service field. Train without 

signing a binding contract . . . without obli- 

gating yourself to pay any regular monthly a, 
amounts. You train entirely at home in spare President, Sprayberry 

hours ... you train as fast or as slowly as Academy of Radio 

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio-Training avail- 
able today . . . just mail the coupon for my big new 56 page fact-filled 
catalog plus sample lesson—both FREE. 


Train the Practical Way—with Actual Radio-Television Equipment 


My students do betrer because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment all yours to keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two-Band Radio Set, Signal Generator, Audio Teser and the new Spray- 
berry 18 range Multi-Tester, plus other test units. You will have a complete set 
of Radio-TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com 
pletely trained Radio-Television Service Technicians. 


See for Yourself ...Make Your Own Decision 
NEWEST 
DEVELOPMENTS -+-Mail Coupon Today! 


Your training The coupon below brings you my big new catalog plus 
covers U H F, Color an actual sample Sprayberry Lesson. I invite you to read 
Television, F M, the facts... wo see that I actually illustrate every item 
Oscilloscope I include in my training. With the facts in your hands, 
Servicing, High you will be able to decide. No salesman will call on you 
Fidelity Sound The ‘ de bi Mail 
end Wwansieiee. coupon places you under no obligation lail it now, 
today, and get ready for your place in Radio-Television. 


SPRAYBERRY ACADEMY OF RADIO 


111 North Canal Street, Dept. 25-D, Chicago 6, Illinois 


SPRAYSERRY ACADEMY OF RADIO 

Dept. 25-0, 111 M. Canal St., Chicage 6, il, 

Please rush all information on your ALL-NEW Redio-Tele- 
vision Training Plen. | understand this does not obligate me 
end thet ne salesmen will call upon me. include New Cote- 
log and Semple Lesson FREE. 


Nome aw A Pecncens 
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the "MOST. for YOUR MONEY. 


46 KITS and Instruments to 
l—an instrument for 


every purpose. 


You'll SAVE 50% and more 
... when you BUY EICO! 


Write for FREE CATALOG R-10 
In stock at your local jobber. 


84 Withers St. * Brooklyn 1, N.Y. 
Prices 5% higher on West Coast 


Million EICO KITS & Lastruments 


EICO’s mass purchasing and world-wide distribution, 


together 


with advanced electronic design, produce values never before pos- 
4 


sible 


COST! 


to give vou LABORATORY PRECISION 


iT LOWEST 


You build EICO KITS in one evening — but... THEY LAST A 


LIFETIME! 


NEW 
DC WIDE BAND 
5” OSCILLOSCOPE 
#460 
KIT $79.95 
Wired $129.50 


5” PUSH-PULL 
OSCILLOSCOPE 


#425 
KIT $44.95 
Wired $79.95 
. 


7” PUSH-PULL 
OSCILLOSCOPE 
470 


# 
KIT $79.95 
Wired $129.50 


VACUUM TUBE 
VOLTMETER 4221 


KIT $25.95 
Wired $39.95 
. 


DELUXE VTVM 
#214 (7Va" METER) 
KIT $34.95 
Wired $54.95 


#232 Peak-to-Peak 
VTVM with 
DUAL-PURPOSE 
AC/DC UNI-PROBE 
(pat. pend.) 

KIT $29.95 


. se 
s ; " Wired $49.95 


KIT $34.95 
Wired $49.95 


TUBE TESTER #625 


Pix Tube Test Adapter $4.50 


32044 FLYBACK 
TRANSFORMER & 
YOKE TESTER 
KIT $23.95 
Wired $34.95 


KIT $34.95 
Wired $49.95 


TV/FM SWEEP GENERATOR #360 
SMC-4.5MC CRYSTAL $3.95 ea. 


6V & 12V BATTERY ELIMINATOR & 
CHARGER #1050 


KIT $24.95 
Wired $39.95 


DELUXE MULTI-SIGNAL TRACER 77147 


RC BRIDGE & R-C-L COMPARATOR 
29508 


KIT $24.95 
Wired $29.95 


20,000 Ohms/Volt MULTIMETER 
#565 


KIT $12.90 
Wired $14.90 


1000 Ohms/Velt MULTIMETER 2536 


sold to date OUR 


ew 
VIVM PROBES aT Wired 
Peak-to-Peak $4.95 
RF $3.75 
High Voltage Probe-1 
High Voltage Probe-2 


SCOPE PROBES 
Demodulator 
Direct 

Low Capacity 


TENTH YEAR! 


$3.75 
$2.75 
$3.75 
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was recently made 


HE prediction 
that in another five years more 
closed-circuit TV systems will be in 


operation 


receivers. Al- 
though this seems a very optimistic 
prophecy, the facts of the case point 
to a saturation of the home receiver 
market, while the industrial TV busi- 
ness is growing at an unbelievable rate 

Recently, a bank investigated the 
cost and feasibility of installing a sys- 
tem which would permit the manager 
in his office to verify checks and other 
documents directly from the main 
business floor When informed that 
the entire installation would cost about 
$2500, bank officials explained that 
this was really cheap since the salary, 
social security, tax, and welfare bene- 
fits for a messenger amounted to over 
$3000 per year. The TV system does 
not waste time walking, does not take 
time for lunch, and will last almost in- 
definitely. Even with the cost of main- 
tenance and tube replacement, the dif- 
ference closed-circuit TV 
system and a messenger was so great 
that the bank officials immediately or- 
dered the TV system 

Private industry need only be shown 
where and how a TV system 
money and increases efficiency, and in 
almost every instance management is 
eager to install such a system. There 
are two major factors which have made 
industrial TV so acceptable and which 
will sustain its rapid growth. One is 
the relatively low complete 
camera and con‘rol unit including all 


than home 


between a 


saves 


cost: a 
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sweep circuits and power supplies can 
be obtained for about $1000. The sec- 
ond factor is the simplification of the 
equipment which makes for low main- 
tenance cost and easy installation. As 
will be shown here, the number of 
tubes as well as the power required is 
little more than that used in home TV 
Servicing does not require trans- 
mitter engineering personnel, any TV 
service technician can tackle most of 
the work. This permits local industries 
to obtain immediate servicing, indepen- 
dent of the equipment manufacturer's 
service which may be days or weeks 
away 

This article will special 
aspects of closed TV systems where the 
technical details differ from home re- 
ceiver practice, and also point out a 
number of unusual applications of 
industrial TV In every 
closed-circuit TV provides either a new 


sets 


stress the 


instance 


service or else improves the existing 
process substantially, While the exam- 
ples given here represent widely differ 


ent fields, it should be kept in mind 


Fig. 1. Basic three-unit closed-circuit TV 
system. In many cases. the monitor 
may be a commercial model TV receiver. 


a 


Closed-circuit TV is really 
booming and offers vast 
growth possibilities. You 


may fit into this picture! 


that in each instance the installation 
represents a large number of similar 
installations throughout the country, 
throughout the industry. One example 
is the railroad installation. Although 
quite a few are now in use, thousands 
of identical installations are predicted 
for railroad stations across the coun- 
try 


Basic System 


Fig. 1 shows, in block diagram form, 
the most closed-circuit TV 
It consists of a camera, sync gen- 
and monitor, with associated 
supplies. Most of the 

provide the syne 
power supplies, and monitor all in one 
unit. A typical 2-unit system is shown 
in Fig. 10 relatively 
small and the 
size of a table 
The number 
the same as for 

A functional block diagram of such 
a system is shown in Fig. 4; note that 
the same circuit which generates the 
vertical sweep for the monitor also 
supplies the vertical sweep signal for 
the camera tube. The same applies to 
the horizontal sweep and the “B+” 
supply. Since the horizontal and verti- 
cal sweeps for the camera and monitor 
are the same, there is no need for syne 
pulses, syne circuits, or critical adjust- 
ments. If the horizontal saw-tooth 
generator, for example, drifts slightly, 
the number of actual lines in the pic- 
ture will change, but the change will 
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bask sVs- 
tem 

eratol 
power! simple 


systems generator 


The camera is 
monitor is about the 
model home 


of controls is essentially 


receive! 


a home receiver 


be in the camera and monitor together, 
so that the picture remains steady 

Another simplification is the absence 
of the rf. tuner and the Lf. section 
Only the video signal is received and 
need be amplified. In instances where 
sound is transmitted, it takes the form 
of a regular office intercom 

The simplest system is 
sarily the most frequently 
Several monitors may be with 
one or several cameras as illustrated 
in the block diagram of Fig. 6. Also 
the normally maximum distance of 500 
feet between the camera and camera 
control may be extended by the addi- 
tion of line amplifiers or even by the 
use of an r.f. carrier. Some of the in- 
dustrial TV systems made by RCA and 
others actually use an r.f. carrier for 
the picture information, Even the use 
of a microwave link to transmit pic- 
tures between plants or branch offices 
is possible. 

The circuits used in the camera and 


not neces- 


one used 


sed 


Fig. 3. Closed-circuit TY camera mount- 
ed in a shielded container for protection 
against radioactivity and other radiation. 


Fig. 2. Closed-circuit TV camera mount. 


ed on a microscope for more convenient 


viewing of microscope phenomena, also 
used for classroom projection of micro- 


scope slides for demonstration purposes. 


its networks deserve some 
elaboration. Fig. 5 shows the major 
components used with the vidicon cam- 
erga tube. This tube is widely used in 
industrial TV cameras. As shown here, 
a long focusing coil is placed over the 
deflection yoke and there are two per- 
manent magnet centering rings behind 
the focusing coil. Grid 4 is the high 
voltage element, and the actual video 
signal is derived from the photocon- 
ductive layer located inside the glass 
faceplate. Most cameras are designed 
to work with standard 16 millimeter 
motion picture lenses 
A typical camera section circuit is 
shown in Fig. 7. Note that the video 
amplifier and deflection are 
quite simple when compared to the ex- 
networks used in TV studio 
cameras. One important simplification 
is the omission of a monitoring picture 
tube of the type normally found in- 
side most studio cameras 
Some of the more elaborate closed- 


associated 


circuits 


tensive 


L Fs eon Tom j 


Fig. 4. Block diagram of the component 
parts of the monitor receiver of a two 


unit closed-circuit television system. 


lengths of cable if sufficient 


CAMERA 
CAMERA C 
AeLe HORIZONTAL SYNC 


[oe src 


etmort 
CONTROL 
an 


Fig. 6. A single camera may be used with 
distribution 


Fig. 5. Vidicon camera tube and associ- 
ated deflection and focus components, as 
used in most industrial television units. 


any number of monitors and with long 
amplifiers are used as shown here. 


REMOTE 
MONITOR 


SYNC 
MONITOR 
. 7 ad 


REMOTE 
MONITOR 


INEXPENSIVE 
Small (Oar 


rictunt at 
FREQUENCY OF 


TY CHANNEL 


“ey 10 
4+ aDDITIOWAL 
Ty SETS 


circuit TV systems use a special con- 
trol unit which provides synchronizing 
pulses for vertical and _ horizontal 
sweeps. The frequencies are generally 
the same as for home receivers, i.c., 60 
cps and 15,750 cps, respectively. In 
some control units a higher frequency 
crystal oscillator and divider network 
is used, and in others the 60 cps power 
line frequency is used to lock in the 
vertical sweep and a frequency multi- 
plier then “beats” this up to 15,750 
cycles to synchronize the horizon‘ ai 
sweep. There are some systems 
where the synchronization of the two 
sweep frequencies is less exact 

The basic industrial TV system de- 
scribed so far is suitable for indoor in- 
stallation where not many moni- 
tors are required and where only a 
fixed area is to be viewed. In actual 
practice, one of the features of TV is 
that it can be 
anything. For many re- 
finements and features are 
available to adapt the basic closed-cir- 
cuit TV system to any particular need 


also 


too 


used 
this 


special 


anywhere, to see 


reason 


Typical Installations 


A good example of the special ac- 
used with industrial TV is 
shown in Fig. 11, which is a photograph 
of a weatherproof outdoor TV camera 
on location at a railroad joading plat- 
form. Windshield wipers are provided 
on the camera case and 
ated from the monitor position should 
rain or the view. 

To look into a furnace 
cial goggles and even then 
can be unbearable for the average 
human jut, as shown in Fig. 12, a 
camera can be provided with a smoked- 
glass and a special 
ing system to keep it cool. The opera- 
tor, as shown, can accurately observe 
the action in the furnace, or even in 
several furnaces at the same time, 
without leaving his air-conditioned 
booth. The chance for fatigue, 
dents, and heat prostration which is 
common in foundry work, is thereby 
reduced 

In addition to special camera cases 
and cooling remotely con- 
trolled “panning,” camera aiming, and 
lens switching are also available. This 
permits the operator at a guard booth, 
for example, to scan the guarded area 
at his discretion without leaving the 
monitor. Changing lenses remotely is 
especiaily useful in applications at 
atomic installations or other 
where the human operator 
able to see both 
currences. It is a well known fact to- 
day that in most atomic labs and med- 
ical institutions dealing with 
activity TV plays a 
part in daily operations 
sidelights in this 
that cameras located in 
must junked when 
in them. The cost of a 
$1000, may seem high, but 
son with the 
ments or even the operating costs of 
most installations, the amount spent 
for junked cameras is negligible. A 
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cessor:es 


can be actu- 


snow obscure 
requires spe- 
the heat 


lens water cool- 


acci- 


systems 


places 
should 
and distant oc- 


be 


close 


radio- 
important 
One of the 


veals 


most 


connection re 
hot’ 
defects 


camera, about 


areas 
be occul 
in compari- 


cost of atomic instru- 


Fig. 8. 
Fig. 9. 


The TV camera setup for the system shown in Fig. 9. 


Cashiers at the race track are advised of the price 


paid out on various horses, by means of closed-circuit TV. 


special camera used for radiological 
medical work is shown in Fig. 3, com 
plete with shields and lenses 

More prosaic duties of industrial TV 
include remote indications of horse 
racing data Figs. 8&8 and 9) 
visual communications between labora- 
and the use of TV 
for microscope pickup (as in Fig. 2) 
Following is a list of 
tions controlled by 
installations 


{see 
tories and factories 


current 
closed-circuit TV 
furnished by one of the 
leading manufacturers in the field of 
industrial TV equipment. This list in 
how wide the field of 
circuit TV is and, although 
does not mention all of the 
uses of TV 


Tube cooling in a furnace 


opera- 


dicates closed 
lengthy 


possible 


Bulk loading of scrap metal 
Loading crushed limestone in storage 
bins 


Sugar cane conveying 


Fig. 7. Shown here are the operating volt 
ages required by the various elements of 
a vidicon tube and the typical video cir 
cult used in the camera for industrial TV. 
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Combustion smoke ob- 


control, by 
servation 
Flight information display 
Furnace interior viewing 
Steel pouring 
Centralized water observation 
Steel slab reheating furnace loading 


Jet engine test stand obser 


level 


ition 
Plant protection (day and night) 
Strip mining digging 
Rotary cement kiln observation 
Detecting shoplifters in stores 
Remote x-ray study 
Atomic reactor work 
Wind tunnel tests 
Freight car 
Facsimile 

plants 


n hospitals 


identification 
transmission between 
(documents) 
Parking lot supervision 
This list is by no means complete 
but will give the reader some idea of 
the future possibilities and the scope 
of industrial TV. In addition to these 
applications, closed-circuit TV is find- 
ing increasing use by the armed forces 
police departments, and educational in 
stitutions 


Some Economic Facts 


The cost of the installation is often 
the deciding factor in whether closed 
circuit TV will be used The cost in 
cludes not only the cost of the equip- 
ment but installing 
and sery 


cost of the 


also the cost of 


icing the system The actual 


depend 


equipment will 


great on the application. For exam- 
ple, the RCA “TV Eye camera and 
control unit lists at $995. This does 
not include the monitor, but any con 
mercial TV set can be used, with an rf 
signal input on any TV channel. The 
camera contro) unit contains a eep 
‘uits and also provides modulation 
ind 6 An 


for any channe! betweer 


Fig. 10. The Farnsworth twounlt system 
Fig. 11. Closed-circult TY camera mounted 
within a special weatherproo! container 
such as is used in a railroad switchyard 


Fig. 12. A TV camera in a rolling mill 
observes the operation of a steel heat- 
ing furnace. The camera is contained in 
a heat resistant box which is water cooled 
and incorporates a smoked-glass filter 
in front of the lens. The operator of the 
rolling mill is in an air-conditioned booth 
and performs the necessary steps by 
observing the pictures on the monitors. 


Three different industrial TV cameras are shown here. 
tube, the Philco camera on the right uses a vidicon. 


f:4.5 lens and 20 feet of cable come 
with the equipment. The cable to the 
monitor from the control unit is not 
furnished and costs about 5¢ a foot. 
The monitor will cost $150 or more de- 
pending on what TV set is used. Thus, 
a very basic installation could be put 
together for about $1200 for equip- 
ment 

The cost of labor for the installation 
may vary from $100 to $1000 depend- 
ing on the cable route, platforms, spe- 
cial lights, and other accessories which 
may be needed, Maintenance per year 
should be figured at about 20% of the 
equipment cost with the exception of 
the replacement of the camera tube 
This tube, type 6198 vidicon, lists at 
$345 

Any special requirements such as a 
dustproof camera, weatherproof or 
watercooled camera housing, telephoto 
lens, remote controlled camera motion, 
several monitors from one camera or 
several cameras feeding a single moni- 
tor with a selector switch, etc., in- 
volves additional cost and the installa- 
tion and servicing costs increase in pro- 
portion. In spite of this apparent high 


cost, the time saved, safety features 
and flexibility of closed-circuit TV are 
so favorable that most progressive 
managements will gladly accept it 


Servicing 


Most manufacturers provide detailed 
service procedures for their equipment 
which should always be followed exact- 
ly. While in commercial TV it is per- 
missible to substitute any kind of 
paper capacitor for a defective one, in 
industrial equipment the temperature 
rating as well as the 
are quite important. Most of the main- 
tenance and troubleshooting will be 
done on the owner’s premises since the 
over-all operation can best be checked 
on location. This requires portable 
test instruments as well as a good 
stock of spare parts right in the truck 

In dismantling casings and remov- 
ing shields and covers be absolutely 
sure that the gaskets, cushions, or 
other fittings are still good. When re- 
assembling the equipment these items 
should be checked off carefully 
ly fitting dustcovers ol 
weather-stripping may result in seri- 
ous damage to equipment Another 
item to look for is the air filter which 
is in the intake grating of forced-ai 
cooling systems. Always make sure 
the filter is still good and not too full 
of dust. It is good practice to replace 
air filters regularly, the exact inter- 
vals depending on the installation, but 
never less than every 6 months. Cabies 
and connectors which may be damaged 
should be replaced only by exact equiv- 
alents since otherwise impedance mis- 
match can result 

Some service technicians habitually 
screw the back on a TV set with three 
screws, even if the original set came 
with eight. To duplicate this care- 
less practice in industrial TV would 
be an invitation to customer com- 
plaints. Expensive equipment should 
be treated with care and all service 
work should be done with quality in 


mind H- 


voltage rating 


Loose 


missing 


The General Precision Laboratory camera on the left uses a “Staticon” 
The Dage camera is mounted in an automatic tilting and “panning” accessory. 
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A Transistorized 
Portable Phonograph 


HE first mp ly transistorized 
T porta phonograph, which plays 
45 rpm records and operates from 
the power supplied by four 1% volt 
dry cells, will be available from Philco 
soon. The new unit is shown in Fig. 1 
Three fused-junction transistors are 
used in a amplifier 
a special 


audio 
circuit The phono motor is 
i-volt type. The phonograph will play 
up to 3000 standard 45 rpm records 
before the batteries, which are stand- 
ard flashlight 
Because of the low 


two-stage 


cells, require changing 
drain, 150 
continuous operation is pos- 
sible with this phonograph 

The new set has the smallest turn 
table motor of any phonograph on the 
market It is a 4-volt motor weighing 
less than 3 ounces and is approximate- 
ly one-fifth the size of conventional 
Power requirements for the 
motor are supplied by the four dry cells 
connected in series. Actual] operation 
oltage for proper motor speed is be- 
tween 3.5 and 4 volts, which is ob- 
tained through a “speed control” po- 
tentiometer. This control is also used 
to compensate for any loss of voltage 
as original grow old The 
motor itself is designed for 45 rpm 
record speed only, so that no compli- 
cated motor-to-turntable coupling sys- 
tem is necessary 

Among other features of this phono- 
graph is the tone arm which serves as 
the “on-off” switch and automatically 
stops the turntable and turns off the 
set after each record is played, there- 
by helping to save the batteries. Of 
used, no 
Records 


power 
hours of 


motors 


batteries 


transistors are 
warm-up time is required 
can be played with the lid closed 


course, since 


Circuit 

phonograph uses a 
printed-wiring with a 4-inch 
speaker. The complete circuit is shown 
in Fig. 2, 
amplifier 


The transistor 


chassis 


and consists of a transistor 
driver feeding two 
transistor push-pull output 
The transistors used are fused-junc- 
tion types L5021 and L5022, manufac- 
tured by Philco. The fused junction 
transistors are capable of relatively 
large power amplification for transis- 
tors, which explains the fact that quite 
a bit of volume is obtainable from this 
phonograph despite the few stages 
The crystal pickup feeds a high-out- 
put signal to the volume control from 
where it is transformer-coupled to the 
base connection of the first amplifier 
stage. This transistor, as well as the 
others, is employed in a grounded- 
emitter circuit. The output from the 


stage 
stages in 
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Fig. 1. The transistor 
ized phonograh made 
by Philco, together 
with its various com 
ponent parts. Four 
flashlight batteries 
furnish all of the 
power required for the 
d.c. phono motor and 
three transistors. 


A new self-powered, completely transistorized portable 


phonograph for 45 rpm records only now made by Philco. 


L5021 
pedance 


then high-im- 
transformer-coupled to the 
push-pull output stage 

To obtain the required collector-base 
potential in the driver stage, the base 
is biased positively (as is also the emit 
ter) by one battery while the collector 
is biased negatively by the other. A 
voltage divider consisting of the 1000 
ohm and 2700 ohm resistors (and the 
speaker voice coil) supplies the proper 
bias to the base. The emitter is sup- 
plied through the 220 ohm 
The 2700 ohm also furnishes 
feedback from the output stage to the 
input of the driver The 40 #fd 
capacitor in with the 33 ohm 
resistor, from the emitter to the 
of the first amplifier transistor 
vides a low impedance 
audio signal 


transisto! is 


resistor 


resistor 


stage 
series 
base 
pro- 
path for the 


Since the output stage does not use 
complementary two- 
winding supply 
signal to this stage rather than a cen- 
ter-tapped single winding. A capacitor 
provides coupling for a common base 
for the audio signal while isolating the 
two windings for d.c 
The output 
coupled to the voice coil of the speaker 

In servicing the amplifier, it is rec 
ommended that an oscilloscope be 


transistors a 


secondary is used to 


biasing purposes 


stage is low-impedance 


used 
in a conventional signal tracing proce- 
dure 

Two models of the transistorized 
phonograph are being made available 
by Philco, the TPA1 and TPA2 
slightly larger than the other to permit 
the storing of thirty 45 rpm 
in a special compartment in the cabi 


net v 


One is 


records 


Fig. 2. Complete schematic diagram of the Philco transistorized phonograph. 
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Swiss-made CBA-83 changer be- 


ing offered by Thorens. lt is 
of direct-drive motor design. 


The Thorens E-53PA profession 
altype turntable. lt is sup- 
plied without arm or pickup. 


One of the basic units for any high-fidelity 


music system is, of course, the record 


player. Here are some of the more recent models. 


The Mode! CD-43 record 
changer. It has a fine- 
tuning adjustment knob. 


released to the public in the past few months are those 
pictured and described here. Most of these new units 
offer interesting and unusual features which should be 
called to the attention of both the audiophile and the audio 


Prreicas the new record-playing devices which have been 


service technician 
Collaro Transcription Unit 


A new British transcription turntable, the Collaro Model 
2010, is being introduced to the American market by 
Rockbar Corporation 

Driven by a four-pole, dynamically-balanced, hum- 
shielded induction motor, the unit is designed to operate 
on all record speeds, 33%, 45, and 78 rpm. The motor is 
shock-mounted by means of lateral springs which effec- 
tively damp out mechanical vibration. The turntable it- 
self is cast and machined (weighs approximately 84% 
pounds) and is so formed that the greater part of its 
weight is in the rim for flywheel effect. The material is 
non-magnetic 

The turntable rotates on a 3'%-inch long steel shaft 
which rides in a self-lubricating bearing The vertical 
thrust is taken by a single steel ball. There is minimum 
frictional loss. The motor spindle is fitted with a 3-step 
pulley which couples to a single idler which, in turn, drives 
the inner rim of the turntable. Speed may be selected or 
changed at any time 

The turntable comes complete with a low-mass, non- 
resonant arm which houses the company’s transcription 
pickup—a crystal cartridge with two mechanically isolated 
sapphire styli which are used turnover-wise for either 
standard or microgroove records. The nominal! output of 
this cartridge is suitable for use with conventional pream- 
plifiers 


The Presto “Pirouette” three-speed turntable. It is available 
with a four-pole induction or a hysteresis synchronous motor. 
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Two of the new V-M Corporation models. The Model 1250 is shown 
above and the Model 1200 at the right. Both units feature four 
speeds (33. 45. 78. and 16 “talking book” speeds). The three 
standard speeds are automatic, the 16 rpm is obtained manually. 


The Model 2010 will accommodate all discs up to 16 
and the pickup arm is designed to give good tracking on 
all sizes. The price, complete with cartridge and pickup 
arm, has been tentatively set at $72.00 (‘east of the 
Rockies 

Also of interest is the fact that the Collaro Model RCS4 
changer, which has been on the market since late last year, 
is now being supplied with a pre-cut mounting board and 
with a power cord and amplifier connecting cables at- 
tached, at no increase in cost 


Component Corporation Console Turntable 


Component Corporation is marketing a transcription con- 
sole version of its belt-driven “Professional” turntable as 
the Model 70 

A double shock-mounted, continuous-duty, constant- 
speed induction motor turns a three-step motor pulley 
accurately machined, in its own bearings. An endless belt 
couples the proper pulley to the turntable’s outer rim to 
drive it at 33' 45, or 78.26 rpm. An expanding collet 
spindle accurately centers discs with oversize center holes. 

The Model 70 has what is said to be the industry's 
heaviest turntable (25 pounds machined cast steel) which 
reduces rum to 70 db, wow and flutter to .05°. and 
speed variation to .25° 

Completely free from metal-to-metal contact, the turn- 
table runs in a nylon sleeve and on a single ball-thrust 
bearing Tempered steel, felt-damped springs provide 
over-all shock mounting and the console may be accurately 
leveled by rotation of these springs 

A thick cork cushion on the turntable protects record 
surfaces. Instantaneous cueing is provided by slipping the 
record (the turntable accommodates 16” transcriptions and 
17%" masters There is ample room for mounting two 

more arms on the console surface and accessory space 
at the rear of the console for mounting standard 19'%” rack 
panels up to 22” high. The console is priced at $295.00 
FOB, Denville, N. J 


Ercona Intermix Changer 


The Electronic Division of Ercona Corp. has a new auto- 
matic record changer which will handle 12”, 10”, and 7 
discs intermixed without wow, hum, or rumble 

The “Dekamix” will operate at all three speeds. It has 
a single-phase. four-pole asynchronous motor with auxili- 
ary phase displaced by a capacitor. Operated at 110-125 
volts, 60 cycles, a.c., power consumption is 10 watts. This 


same unit is also available for d.c. and 6 volt operation 
on special ordet 
The crystal cartridge that comes with the changer is of 
the turnover type and has two sapphire needles. The plug- 
in head will accept standard magnetic cartridges. A specia 
(Continued on page 180 
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Ercona Corp.'s “Dekamix” intermixing record changer. It will 


handle 33, 45. and 78 rpm, 12”, 10° 


“ 


The Collaro Model 2010, three-speed turntable. It 
four-pole. dynamically-balanced, hum-shielded induction motor. 


and 7” discs intermixed 


features a 


The German-built “Rex AA” record changer being distributed by 


Fenton 


It will intermix any size records between 6 


and 12” 


Even a Cadillac requires repairs 


and occasional adjustments—here are a few tips 


on troubleshooting your hi-fi sound system. 


UYING high-fidelity equipment is 
R like getting into the Cadillac class. 

One pays more for superior design, 
components, and performance. Yet it 
stands to reason that a Cadillac limp- 
ing along on four cylinders is less 
satisfactory than an inexpensive car 
purring along on eight. Similarly a 
high-fidelity system that falls measur- 
ably short of specifications gives less 
listening pleasure than the run-of-the- 
mill radio-phono combination. 

The purchaser of high-fidelity equip- 
ment faces two problems: (1) getting 
it to work at 100% of potential; (2) 
keeping it that way. New or old, the 
system is subject to infiltration by an 
assortment of “bugs.” Among the fac- 
tors responsible are: mismatching of 
components, use, age, accident, climat- 
ic conditions, and perversity of inani- 
mate objects. 

The more expensive the system, the 
more agonizing the bugs are apt to be, 
both from the psychological viewpoint 
and the musical aspect. As an initial 
precaution, the audiophile should pur- 
chase components from a_ reliable 
organization that backs up its mer- 
chandise with a satisfactory repair or 
exchange policy. If feasible, it is wise 
to assemble the selected components 
at the dealer's place so that the sys- 
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tem as a whole, or a substantial part 
of it, can be checked for satisfactory 
sound and operation. In addition, it 
is worthwhile to have each piece of 
equipment checked by a_ technician 
with the proper test instruments; 
flaws may thus be revealed that are 
otherwise not immediately apparent. 

Once in use, the system should be 
checked periodically, as one does a car 
or expensive camera. 

This article lists some of the more 
common “bugs” found in hi-fi systems. 
Various difficulties, such as tuner mis- 
alignment, require the services of a 
technician. Others, such as an incor- 
rectly seated stylus, can often be rem- 
edied by the non-technical user. 


Phonographs 


1. Inaccurate speed. A stroboscope 
card, readily obtainable for a few cents 
or even free at most radio supply 
houses, indicates speed accuracy when 
placed on a rotating turntable and db- 
served under an electric light, prefer- 
ably fluorescent. The bars (or dots) 
on the card appear stationary if speed 
is exact. They appear to move clock- 
wise if speed is fast and counterclock- 
wise if slow. By counting the num- 
ber of bars that appear to move past 
any given point within one minute, 


it can be determined whether the speed 
is within a satisfactory range of error. 
Professional standards call for a maxi- 
mum deviation of 3°% above or below 
specified speed, which translates into 
a movement of 21 bars-per-minute, 
clockwise or counterclockwise, for any 
of the three speeds in common use. 
For ears not overly sensitive to pitch, 
however, deviations as large as one, 
two, or even three per-cent (movement 
of 72, 144, or 216 bars-per-minute) 
may be tolerated. Speed inaccuracy 
greater than 3% is unacceptable. 

2. Inconstant speed (wow). Constan- 
cy of speed is even more important 
than accuracy because of the ear’s 
sensitivity to sudden changes in pitch 
Appreciable wow can be observed 
visually by watching the stroboscope 
ecard for sudden brief fluctuations in 
speed. An aural test may be made 
by listening to a frequency test record 
(sold by many radio supply houses) or 
to music containing single tones, for 
example piano compositions. Wow may 
be caused by such factors as dirt on 
the inside rim of the turntable, slick 
idler or drive wheels, and an off-center 
turntable. Cleaning the phonograph 
parts with detergent recommended by 
the phonograph manufacturer may al- 
leviate the trouble. In the case of slick 
wheels, however, replacement is usual- 
ly the best course, although sometimes 
a slight sanding may turn out well. 

3. Hum. Hum can often be reduced 
simply by a 180-degree turn of the 117 
volt a.c. power plug of the phonograph 
or amplifier. Magnetic pickups are sen- 
sitive to hum fields such as those gen- 
erated by the phonograph motor. This 
hum field may be transmitted by the 
turntable. Placing a rubber mat on the 
turntable to effect greater separation 
between it and the pickup may reduce 
hum. The phonograph chassis should 
have an excellent ground connection to 
the chassis of the amplifier or pream- 
plier. Although the shield of the 
phonograph lead to the amplifier sup- 
plies a ground, a better one can often 
be effected by connecting a heavy wire 
between the two chassis; sometimes 
different grounding points on the pho- 
nograph chassis will produce varying 
results. 

4. Clicks. Loud clicks or pops may 
be heard when the phonograph is 
turned on or off. These can be sub- 
stantially eliminated by wiring a 5 
#fd., 600-volt capacitor between the 
two leads to the phonograph motor 
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5. Stylus distortion. Distortion may 
be due to a stylus that is incorrectly 
seated. Viewed head on, the stylus 
should appear to ride perpendicular to 
the record surface, not inclined to the 
left or right. In the case of magnetic 
pickups it is important that the stylus 


be well centered between the pole 
pieces on either side of it. A stylus 
touching or almost touching a _ pole 
piece will distort. Similarly, dirt 


lodged between the stylus and either 
pole piece restricts stylus movement 
and causes distortion. It should further 
be borne in mind that distortion may 
be due to a worn stylus, particularly 
if it has a sapphire rather than dia- 
mond point. A sapphire’s life is on 
the order of 25 hours, while a diamond 
is good for hundreds and even thou- 
sands of hours 

6 Incorrect load resistors. For each 
brand of phonograph pickup there is 
an optimum load resistance which gives 
smoothest and widest range reproduc- 
tion. The correct value is available 
from the manufacturer. Some pream- 
plifiers have a variable load 
while others have a fixed resistor 
which either matches one specific pick- 
up or else has a value based on the 
average load resistance for several 
popular pickups. The best possible per- 
formance can be obtained from a pick- 
up only by making certain that it feeds 
into the load resistance specified by 
the manufacturer 

7. Absence of high frequency cut 
jecause of treble emphasis on records, 
the output of a magnetic pickup re- 
quires a substantial amount of treble 
cut in order to achieve flat 


resistor, 


response 


Some amplifiers do not provide this 
treble cut except through the treble 
control. However, a more satisfactory 


procedure when using such an ampli- 
fier is to obtain treble de-emphasis by 
wiring a resistor of the proper value 
between the terminals of the magnetic 
pickup. The value of this resistor, 
which can usually be obtained from 
the pickup manufacturer, depends on 
the characteristics of the pickup and 
the amount of treble cut required. For 
example, using a G-E pickup, equaliza- 
tion of the standard RIAA curve, as 
far as the high end is concerned, re- 
quires a resistor of about 7500 ohms 
To achieve correct high-frequency 
equalization of other recording charac- 
teristics, which in the main differ but 
slightly from the RIAA curve at the 
high end, the treble control can be 
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used to effect the 
ments. However, it is not a good idea 
to use the treble control for all the 
treble cut required by the RIAA curve 
or any other curve because there is a 
tendency on the part of many listeners 
to leave the treble control in flat posi- 
tion 


necessary adjust- 


Tuner Troubles 


1. Incorrect alignment. Perfect align- 
ment is far more essential to FM tuners 
than AM tuners. Inadequate alignment 
of an FM tuner results not only in loss 
of sensitivity but, much worse, in dis- 
tortion. An FM tuner that once oper- 
ated correctly may drift out of align- 
ment with age. In any event, an FM 
tuner can often profit from a check by 
a technician with the instruments 
skill, and disposition for precise align- 
ment. Stay away from the man who 
aligns by ear 

2. Incorrect treble de-emphasis, FCC 
regulations require that FM stations 
apply a prescribed amount of treble 
boost, technically known as “75 micro- 
second pre-emphasis,” to their signals 
FM tuners should therefore have a 
corresponding amount of treble cut in 
order to achieve flat How- 
ever, some tuners have substantially 
less than the required amount of cut, 
the net result being that the tuner 
sounds shrill by comparison with the 
same music on a record. Insufficient 
treble cut may be deliberate on the 
part of the manufacturer— perhaps out 
of a desire to impress the user with the 
highs of his tuner—or it may be acci- 
dental as the result of components 
with incorrect values Occasionally a 
tuner may have too much de-emphasis 
and therefore sound “bass-«" It takes 
only a few minutes for a technician to 
check the de-emphasis network of an 
FM tuner and, if change is needed, to 
replace one costing a few 
cents. On the other hand, if an un- 
usually long cable is required between 
the FM tuner and the amplifier, which 
may result in attenuation of high fre- 
quencies, it may be advisable to com- 
pensate the loss of highs by 
de-emphasis network with a 
than 75 microseconds 


response 


resistor 


using a 
value less 


Amplifiers and Preamps 


1. Incorrect alignment and/or opera- 
tion Many commercial 
probably the majority, 
alignment or at 
a means for it 


amplifiers, 
require no 
least do not provide 


Some, however, espe- 


cially those using the popular William- 
son circuit and variations of it, require 
balancing and adjustment of the cur- 
rents in the output tubes which sup- 
ply power to drive the speaker. When 
output tubes are replaced, realignment 
is necessary. This is usually a job for 
the technician, except in the case of 
some amplifiers which incorporate a 
means for the owner to perform the 
alignment. If the audiophile wishes to 
make certain that his amplifier meets 
the manufacturer's specifications, he 
will have a technician check power 
output, distortion at various power! 
levels, input connections, output con 
nections, range and flat setting of tone 
controls, selector switch operation, and 
other features that the amplifier or 
preamplifier may boast 

2. Excessive amplifier gain. This is a 
problem most often encountered when 
a preamplifier (including tone controls 
sharp cut-off filters, etc.) is purchased 
separately from the basic power am 
plifier. However, it sometimes occurs 
in a single chassis unit which contains 
not only the power amplifier but also 
the same controls as 4 separate pré 
amplifier. The power amplifier pro 
duces amplification not only of desired 
signals but also of hum and noise in 
the preamplifier. Although a low set 
ting of the volume control in the pre 
amplifier reduces hum and noise in 
stages preceding the control, hum and 
noise in succeeding stages of the pre- 
amplifier usually remain the same. An 
exception occurs in some preampli 
fiers which have dual volume controls 
ganged for operation by a single knob; 
one control is at an early stage and 
one is at the final stage or output of the 
preamplifier. Except when dual volume 
controls are used, it may be necessary 
to reduce gain of the basic amplifier 
to a “practical” level in order to cut 
down preamplifier noise and hum. This 
“practical level” is one which at maxi 
mum position of the preamplifier vol 
ume control provides the user with the 
most volume he ever intends to use 
and no more, Some basic amplifiers 
contain a variable input control for 
this purpose. If not, it is a simple mat- 
ter for a technician to install one. Be 
sides keeping hum and noise down, re 
duction of the power amplifier’s gain 
prevents possible damage to amplifier 
components of speakers through acci 
dental generation of 
power 

On the other 


excessive audio 


hand, it is possible to 
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cut amplifier gain excessiveiy, There- 
fore, if the preamplifier has to deliver 
increased voltage in order to drive the 
power amplifier to desired output, the 
increased voltage will contain more 
distortion. Thus it may be necessary 
to accept a slight amount of noise 
and hum-—discernible only within a 
few inches of the speaker—in order 
to keep preamplifier voltage and dis- 
tortion down. However, if the pream- 
plifier has a dual volume control such 
as previously described, this compro- 
mise is less or altogether unnecessary. 

3. Incorrect gain setting of sources 
feeding the amplifier. Most tuners, 
tape recorders, etc. have volume con- 
trols, especially if they are capable 
of generating in excess of 2 volts maxi- 
mum audio signal. If the tuner, etc. 
output voltage is too low, the amount 
of tuner signal may not be sufficiently 
high compared to hum and noise in 
the preamplifier And amplifier so as to 
keep the latter sounds inaudible. On 
the other hand, if the tuner output is 
too high, there may be danger of over- 
loading the first stage of the preampli- 
fier unit and causing distortion. For 
best results, therefore, the volume 
control of the tuner should be set to 
deliver just enough signal to drive the 
amplifier to the desired level. General- 
ly such a signal will range between 5 
and 2 volts maximum, Some pream- 
plifiers have input level controls for 
adjusting the gain of input signals. In 
this case the tuner volume control may 
be left full on and the preamplifier in- 
put level control adjusted instead 

4. Motorboating. This can sometimes 


be identified by a “putt-putt” sound 
from the speaker, but not always, be- 
cause motorboating can also take place 
at a sub-audible frequency. Audible or 


inaudible, motorboating can produce 
distortion, not only in the amplifier but 
also in the speaker due to excessive 
cone travel. Motorboating frequently 
occurs, for example, when an attempt 
is made to supply both a preamplifier 
and a power amplifier from the same 
source of high voltage current. Or- 
dinarily the cure consists of better de- 
coupling between the high voltage sup- 


ply to the power amplifier and the 
supply to earlier audio stages 

5. Inadequate grounding. If there is 
objectionable hum it may occasionally 
be due to inadequate ground connec- 
tions between the amplifier or pream- 
plifier chassis and the various other 
chassis. This problem has already been 
discussed in connection with the pho- 
nograph under point 3 of that section. 
In some cases hum can be reduced by 
running a heavy wire from the ampli- 
fier chassis to a metallic earth ground, 
such as a water pipe or radiator (never 
a gas line) 

6. High frequency losses due to cable 
capacitance. The shielded cables that 
connect components such as a tuner or 
phonograph to the amplifier or pream- 
plifier may have enough capacitance to 
act as a partial short circuit at high 
frequencies. The degree of short cir- 
cuiting in a cable more than three or 
four feet long can be serious at high 
frequencies unless the source feeding 
the amplifier has low impedance 
Therefore, unless manufacturer's in- 
structions indicate otherwise, shielded 
cables should be as short as possible 
and have as low a capacitance per foot 
as is commercially available—about 25 
wefd. per foot. Today many tuners, 
preamplifiers, tape recorders, etc. pro- 
vide low impedance cathode-follower 
output, which enables a cable of sub- 
stantial length to be used without high- 
frequency losses 


Speaker Faults 


1. Incorrect port size of bass reflex 
cabinets. As a minimum precaution, 
speaker manufacturers’ recommenda- 
tions should be observed in determin- 
ing the size of the port in a bass re- 
flex cabinet. Use of a ready-made 
cabinet with a port of fixed size will 
produce varying results with different 
speakers; therefore an adjustable port 
is advisable. Many persons are willing 
to trust their ears as to what size port 
produces the smoothest and fullest 
bass response. Those who wish to be 
on technically safe ground can call in 
a technician equipped with the instru- 
ments necessary to determine opti- 
mum port size. 

2. Woofer-tweeter unbalance. Fre- 
quently the components of a two-way 
speaker system are not balanced for 
equal output, resulting in heavy or 
shrill sound, depending on whether the 
woofer of tweeter is operating at the 
higher level. With care, proper bal- 
ance can be achieved by ear. However, 
to achieve balance with technical ac- 
curacy requires the use of a frequency 
record or audio oscillator to feed, alter- 
nately to each speaker, several tones 
in the area of the crossover frequency, 
that is, in the area where both speak- 
ers can be expected to operate effi- 
ciently. These tones should be fed 
directly from amplifier to speaker, by- 
passing the crossover network that 
separates high and low frequencies and 
feeds them to tweeter and woofer re- 
spectively. The more efficient speaker, 
usually the tweeter, is reduced to the 
level of the other speaker by means of 
an attenuating device such as an L- 


pad. In the case of a three-way sys- 
tem, woofer and mid-range speaker 
may first be balanced against each 
other, and then the tweeter may be 
balanced against the mid-range speak- 
er. A similar procedure would be fol- 
lowed for a four-way system. Once the 
attenuating devices for each speaker 
are set, they should thereafter be left 
undisturbed except in such cases as re- 
placement of speakers or movement of 
the speaker system to another loca- 
tion. 

3. Crossover “holes.” If the com- 
ponents of a crossover network differ 
significantly from design values, it is 
possible for the response of the speaker 
system to drop substantially in the 
region of the crossover frequency 
That is, the combined output of 
the tweeter and woofer in the area 
of the crossover frequency may 
be substantially less than the system's 
output at other frequencies. Con- 
versely, it is possible for a peak, al- 
though a moderate one, to appear in 
the crossover area due to faulty cross- 
over values. If the owner suspects a 
“hole” in his system it may be wise 
to have the crossover network checked 
by a technician both with respect to 
values of components and actual per- 
formance. This is especially advisable 
in the case of home-built crossovers 

4. Incorrect speaker phasing. If two 
speakers in adjoining frequency ranges 
of a multiple speaker system are op- 
positely phased, that is, if the voice 
coil of one moves in while the other 
moves out, there may be considerable 
attenuation of frequencies in the 
neighborhood of the crossover frequen- 
cy because sound waves of opposite 
phase tend to cancel. Frequency can- 
cellation is most noticeable for single 
tones. Therefore single tones such as 
produced by a frequency test record 
or audio oscillator are suitable for ob- 
taining correct phasing of speakers 
The procedure is to reverse the leads 
to one of the two speakers and to se- 
lect the position of the leads which re- 
sults in the loudest combined sound 
from the two speakers for a frequency 
in the crossover range 

5. Incorrect impedance matching 
When one speaker or speaker system is 
used, it is simple enough to connect 
the speaker to a terminal on the am- 
plifier which is rated at the same im- 
pedance as that of the speaker. How- 
ever, when several speakers are used 
in various parts of a home, all operat- 
ing off one amplifier, their combined 
impedance differs from that of any one 
speaker. Consequently the impedance 
of the speakers as a group no longer 
matches that of the amplifier and 
there is a loss in the amount of power 
transferred from the amplifier to the 
speakers. To obtain the amount of 
power needed by the speakers it is 
necessary to operate the amplifier at 
a higher output, which means more 
distortion. Where multiple speaker in- 
stallations are used, it is necessary to 
determine which output terminal on 
the amplifier will best match the col- 
lective impedance of a group of speak- 
ers. ~~) 
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we discussed the essential 
elements of tape recorders and 
covered, in some detail, the transport 
mechanism, the record-playback and 
erase heads, and the bias oscillator 

Now we will turn our attention to 
the recording medium—in other words 

the magnetic tape on which the pro- 
gram material is captured 

The Tape 
ing of magnetic material on paper 
plastic base, usually the latter The 
coating is a special ferrous oxide of 
extremely fine particle size, which is 
mixed with synthetic resins to bind the 
oxide to the base. Standard tape is 4” 
wide and .0021” thick; the coating is 
about .0006” and the base .0015”". Of 
quite recent date is the so-called long 
playing tape, which is two-thirds as 
thick as standard tape and therefore 
offers 50 per-cent more playing time 
on a given size reel 

A 7” diameter reel is accommodated 
by most home machines. It holds 1200 
feet of standard tape or 1800 feet of 
long playing tape. At 7.5 ips this of- 
fers 32 or 48 minutes of playing time 
A 75 ips machine with half-track 
heads can therefore record 64 or 96 
minutes of material on a 7” reel. A 
10%” reel holding 2400 feet of stand- 
ard tape is often employed on profes- 
sional machines. Reel greater 
than 10%” are sometimes on 
professional recorders, while reels 
smaller than 7” available for all 
recorders. 

Important mechanical characteris- 
tics of tape are strength, smoothness, 
and limpness. A breaking strength of 
four to five pounds is required to en- 
able tape to withstand the strains of 
sudden starts and stops and fast wind 
and rewind. Tape must be smooth to 
insure both minimum head wear and 
good contact with the heads. Vibration 
due to roughness produces noise. 
Therefore tape generally contains a 
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Part 2. Magnetic tape in all its phases. Such 


characteristics as bias voltage, distortion, 


record level, magnetic properties, and frequency 


response are all important factors in obtaining 


high-fidelity performance from your sound system. 


minute amount of lubricant Limp- 
ness enables the tape to hug the heads 
and make sharp turns around guides, 
tensioning devices, etc 

The magnetic coating contains a host 
of magnetic “domains,” group 
of atoms with a physical 
characteristic such that the domain is, 
in effect, a minute magnet In an un- 
used or demagnetized tape the domains 
point in random directions. Therefore 
the tape has no magnetic pattern ex- 
cept that corresponding to the random 
orientation of domains, which produces 
tape “hiss.” 

Under the 
head's magnetic 
audio current 
to align themselves in accordance with 
the polarity of the field as the tape 
moves past the gap. In short, the tape 
is magnetized. The number of domains 
aligned in a given direction at any 


common 


record 
by 
force d 


the 


produced 


influence of 
field 


the domains are 


with the 
However, if 
all the 
representing 


level of audio 


instant 
current 
great enough domains 
aligned, tape saturation 
Additional current produces no further 
magnetization of the tape 


varies 
current is 


be Cotrie 
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Fig. 1. Variation of magnetic induction (B) 
with magnetizing force (H). Reler to article. 


Recording and playing times of various lengths of standard and ‘Extra-Play” 
recording tapes. Courtesy of Minnesota Mining & Manufacturing Company 


REEL TAPE 
SIZE LOTH 
in feet 


TAPE SPEED 


‘Seg ips 1% ips 
16990 «6 
300 
600 
900** 
1200 


7’ min 
18 min 
WH) min 
45 min 

i hour 
80 min 
2 hours 
3 hours 
4 hours 
6 hours 


15 min 
WD min 
l hour 


80 min 


hour 
hour 
2 hours 
3 hours 
4 hours 
1800*°* 6 hours 
2400 8 hours 
3600** 12 hours 
4800 = 16 hours 
7200°* 24 hours 


12 hours 


** Beotch" brand ‘‘Extra-Play 


UNINTERRUPTED RECORDING TIME* 
FOR VARIOUS TAPE SPEEDS AND TAPE LENGTHS 


inches per second » 
1% ips 7' 


3% min 
7 min 
15 min 
22'A min 
0 min 
45 min 

1 hour 
90 min 
2 hours 
S hours 90 min 
* Bingle track only. For duel track recording, double the time 
magnetic tape No 


DUAL TRACK 
TI 


) ips 15 ips ® ips 5% ips 
18 min 
WO min 
1 hour 
90 min 
2 hours 
3 hours 
4 hours 


6 hours 


3% min ] 
74 min. 3 
11% min. 8° 
15 min 7 
224 min 
3 min 

45 min 


l hour 


min 


. 

4 min 
5 min 
2 min 
li min 
15 min 
22'A min 
3 min 
45 min 
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Broadcast-Bant 
Test Oscillator 
Using Transistors 


By LAWRENCE FLEMING 


Chiet Engineer 
Electronic Engineering & Service Co., Inc. 


An accurate, stable, and extremely portable battery 


operated test instrument for radio and p.a. servicing. 


reductions of transistors have made 

a lot of new applications practic- 
able. One is described here. This in- 
strument furnishes test signals for 
broadcast receiver and p.a. servicing, 
as follows 

R.f. voltage 
volts 

Rf. tuning: continuous, 550 to 1700 
ke. and 400-500 ke 

Modulation: AM, approximately 30 
per-cent at 700 cycles 

Audio output approximately 700 
cycles, variable 0-250 millivolts 

Incidental FM is very small, owing 
to the use of a low-impedance crystal 
in the output circuit. The 
entire “tube complement” consists of 
two junction transistors and one crys- 
tal diode. Over-all dimensions are 3” x 
i” x 5” 

Directly below the tuning dial on the 
panel (see Fig. 1) is the “Hi-Lo'’ 
switch for changing frequency bands 
The knob at the right on the instru- 
ment panel goes to the output voltage 
control, a 500-ohm potentiometer. The 
phonograph-type jack in the lower 
right-hand corner takes a length of 
crystal microphone cable for the out- 
put. The “R.F.-Audio” switch trans- 
fers the output from the r.f. oscillator 
to the internal 700-cycle audio oscilla- 
tor. The output control pot is opera- 
tive in either position of the switch 
Alongside the power “On" switch, the 
“Mod.-C.W.”" switch simply turns the 
internal audio oscillator on or off, leav- 


R resucr improvements in and price 


variable up to 25 milli- 


modulator 
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ing the r.f. circuit undisturbed, and 
the rf. level unchanged 

The r.f. output voltage is amazingly 
constant over the tuning range for a 
device of this type, staying within 2 db 
from 550 ke. to 1700 ke. The output im- 
pedance is low enough so that a 3-foot 
crystal microphone cable does not af- 
fect the output at either end of the 
tuning range. The frequencies are too 
low to require impedance matching at 
the ends of the cable 

All the components are mounted in 
a Bud CU-2105 “Minibox.” The coil 
and the small output transformer 
(which serves as the audio oscillator 
inductance) are mounted on the left- 
hand side of the cabinet, as shown in 
Figs. 3 and 4, and the remaining parts 
on the front panel. The transistors 
and a few odd resistors and capacitors 
are soldered to an eyelet lug strip re- 
trieved from the junk box. The strip 
measures about 4%” x 3” and is mounted 
on a pair of 14” stand-offs. As far as 
electrical performance nothing 
fussy was found about the parts place- 
ment or lead dress 

The batteries do not show in the 
photographs. They are mounted on the 
inside of the box cover, and occupy the 
empty space to the right of the tuning 
capacitor and the transistor strip, 
visible in Fig. 3. 

The basic limitation in size reduc- 
tion of test instruments lies in the re- 
quirements of the user's hand and eye 
Knobs must be large enough and ade- 
quately spaced for easy operation. Dial 


goes, 


Fig. 1. Front panel of the complete sig- 
nal generator for the broadcast band that 
uses transistors and batteries. The in- 
strument is 5” long, 4” high, and 3” deep. 


and meter scales must be large enough 
to read without squinting. These needs, 
in some cases, lead to a minimum 
panel size no smaller than is now 
usual. In many other cases, the in- 
strument can be miniaturized without 
loss of utility 

In the instrument shown here, the 
only compromise with convenience is 
the rather small tuning dial, 2% inches 
in diameter. Four or five inches would 
be better, but it was possible to get all 
the other parts in and on the small box 
without squeezing, and without loss in 
accessibility 

Circuit 

The circuit of the test oscillator in 
Fig. 2, uses two junction transistors 
The r.f. oscillator, V;, is a Texas In- 
struments type TI 228, the audio oscil- 
lator, Vs, a type TI 200 of the same 
make. At the time of writing, the 
TI 228 was $4.00 and the TI 200, 
$3.00. (Editor's Note: Although these 
transistors are not regularly stocked 
by electronic parts distributors, they 
may be ordered from the manufacturer 
direct or through a distributor Type 
228 is rated for oscillator-mixer serv- 
ice in broadcast receivers, and the type 
200 for general purpose low-level audio 
work. Both are n-p-n_ transistors 
rather than the more common p-n-p 
variety. This means that the emitter 
is run negative and the collector posi- 
tive, rather like a vacuum tube 

The rf. oscillator is a Hartley-type 
circuit. Because of the taps required, 
the coil was home-wound. It is an old 
fashioned single-layer solenoid, close- 
wound with No. 32 “Formvar’ wire on 
a 2-inch length of l-inch diameter 
phenolic tubing. The “Q” of the coil 
measured over 100 all the way from 
500 to 1800 kc., somewhat better than 
a lot of small universal-wound coils. 
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Tapping points are given in the parts 
list. The 4-turn secondary is wound 
over a piece of insulating tape at the 
“cold” end of the coil. The emitter is 
tapped 10 turns up from the “cold” 
end, through a .003 «fd. capacitor C, 
Emitter bias is supplied through the 
3900 ohm resistor, Rs. Capacitor C; is 
an r.f. bypass across the collector bat- 
tery. It is necessary for proper oscil- 
lation, but its value is not critical 
The taps on the oscillator coil L, are 
not particularly critical, but taps in 
general are among the most important 
parameters for experimentation in cir- 
cuits of this type. Connecting the col- 
lector directly to the top end of the 
tuned circuit will, as is explained be- 
low, limit the maximum frequency 
of oscillation. But this is due to the 
transistor capacitance, not to any lack 
of gain in the loop. Oscillation is vigor- 
ous in either case. In fact, a couple of 
TI 202 transistors, which are rated 
only for audio use, were tried in place 
of the TI 228, and appeared to work 
just as well. The manufacturer's rat- 
ings must be followed, of course: a trial 
of two samples does not mean that 
every type 202 will work this way 
The 365 szsfd. tuning capacitor, Cs, 
easily covers the 550-1700 ke. tuning 
range, with 100 ke. or so to spare at 
the high end. The low band, for if 
alignment, is obtained simply by 
switching a 400-”sfd. mica capacitor 
C,, across the tuning capacitor, C, 
The principal purpose of tapping the 
collector down on the coil instead of 
connecting it directly to the “hot” end, 
is to reduce the capacitive shunting of 
the tuned circuit. With the collector 
connected to the top of the coil, maxi- 
mum oscillator frequency is only 1500 
ke. at the minimum setting of the tun- 
ing capacitor. The tap also improves 
the waveform slightly and reduces the 
effect of battery 
frequency 
The audio 
transistor 
cult 


voltage on oscillator 


oscillator operates in a 
version of the Colpitts cir- 
Main reason for this is that it is 


Fig. 3. 
lator tuning capacitor. 
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Rr—300 ohm volume control, carbon type 

Re, Ry—15,000 ohm, Vy w. res. 

Re—3900 ohm, Vy w. res. 

Re—6800 ohm, Vy w. res. 

Cr—200 pufd. ceramic capacitor 

Cr—400 pafd. mica capacitor 

Ce—365 wuld. tuning 
19435 QO or equiv.) 

Cyr—.003 afd. paper capacnor 

Cr—.03 wid. paper capacitor 

Ce—.01 uid. paper capacitor 

Cr—.5 afd. paper capacitor 

CRe—Type 1N34 germanium crystal diode 


( Philmore 


<apacttor 


Br—15 +. transistor battery 

Be-—1.5 v. penlite cell 

J r—Phono-type jack or coaxial jack 

Lr—Primery, 115 ¢. 232 “FPormver” wire, dose- 
wound, single-layer on l-inch diameter form, 
tapped at 10 t. and 70 1. Secondary, 4 ¢. 

Sr—S.p.ds. slide or toggle switch 

Se, Se—S.p.s.t. slide or toggle switch 

Se—D.p.st. toggle switch 

Tr—Output trans. 4000.14,000 ohms to +. 
(Stancor A-38356 or equiv.) 

Ve—Type Tl 228 transistor (Texas lastre- 
ments) 

Ve—T ype 


ments) 


Tl 200 trensistor (Texas lavtre 


LT PA 


Side view of the instrument showing the 1.1. oscil- 


Space at right is for batteries. 


Fig. 2. 


Complete schematic diagram and parts list for the transistorized 


broadcast-band test oscillator. Modulated and c.w. outputs are available. 


easy to change the position of the 
“tap” by changing capacitors. Digging 
into an audio winding is almost as 
discouraging as trying to wind one 
The correct position of the “tap” with 
transistor oscillators is very low down 
on the tuned circuit, so that the shunt- 
ing effect of the emitter 
R. is very small 

The audio oscillator coil is a low- 
priced stock output transformer. About 
0.25 volt is developed across the full 
voice-coil winding, which is about right 
for the crystal modulator. Audio wave- 
form is fairly decent, as shown in the 
oscilloscope photograph, Fig. 7C. A 
special inductor could give a much bet- 
ter waveform, with as low as 0.5 per- 
cent distortion. It does not seem worth 
the expense, however, in view of the 
unavoidable distortion inherent in the 
modulation process (Fig. 7A) 

Efforts were made at first to use 
“grid” or “plate” modulation on the 


bias resistor 


Fig. 4. 


r.f. oscillator. Application of audio sig- 
nal either to the low side of the emit- 
ter bias resistor R,, or to the collector 
through the low side of coil L, was, 
however, unsatisfactory. Incidental fre- 
quency modulation was excessive—as 
much as 50 ke.--and supply voltages 
and feedback ratio had to be adjusted 
rather critically in order to get a de- 
cent-looking modulation envelope 

It seemed undesirable to try design- 
ing an untuned rf. amplifier into a 
device such as this one, which is in- 
tended to be simple as well as small 
The answer was found in the low-im- 
pedance crystal modulator, as used by 
General Radio in special attachments 
for its standard signal generators 

The simplest form of crystal modula 
tor involves merely a crystal diode 
in series with the low-impedance out- 
put line of the signal generator. The 
crystal is biased in the forward direc- 
tion, so that it is conducting all the 


Bottom view of the transistorized test oscillator 
showing the 1.1. oscillator coil and audio transformer. 


IK 


Fig. 5. Transistor oscillator with a 
crystal diode in the collector circuit 
to suppress reverse collector curr -ut. 


Fig. 6. Variation in rt. oscillator tre 
quency with collector bias voltage. 


The 
bias is varied at an audio 
ing the effective 
the crystal 

In the circuit of Fig. 2, the crystal 
diode, CR,, is in series, for r.f., with 
the 500 ohm output control R, as well 
as the output coupling coil on L,. The 
200 wefd. capacitor C, presents a fairly 
low impedance to the r.f. compared to 
the 500 ohm resistance of R,, but ef- 
fectively filters out the audio voltage 
from the output. The forward bias for 
the diode CR, comes from the emitter 
bias battery B,, to which the secondary 
of the output transformer 7, is re- 
turned. The 15,000 ohm value of re- 
sistor R, was selected to give the best- 
looking shape to the modulated wave 
on a scope, together with a not-exces- 
sive loss of r-f More elaborate 
arrangements involving r.f. chokes and 
networks 
single 


this forward 
rate, vary 
resistance of 


time amount of 


series 


voltage 


resistance 
place of the 


were 


bypassed 
tried in 
without any clear advantage 


resistor 


Switch 8, changes the output signal 
from rf. to audio, In the “Audio” po- 
sition of the switch, the r.f 
is still operating, but there is no notice- 
leak-through of r.f. to 
nate the 700-cycle output 

The change from c.w. to modulated 
rf. is made simply by closing the 
switch 8, in the collector supply of the 
audio oscillator 

Maximum r.f. output of this instru- 
ment is limited primarily by the cur- 
vature of the characteristic of the 
crystal diode. If the r.f. input to the 


oscillator 


able contami- 


Fig. 7. 


modulator circuit is raised by increas- 
ing the number of turns on the second- 
ary of L,, the modulation envelope be- 
insymmetrical and distorted 
The crystal modulator has very little 
loading effect on the oscillator, and in- 
cidental frequency modulation is small, 
not over a couple of hundred cycles at 
most 

There is a vast amount of published 
information on the design of transistor 
there has not yet been 
enough for all the important 
to emerge in their proper per- 
Both the Hartley and the 
Colpitts circuits used here are fairly 
standard in the transistor art The 
grounded-base connection used has the 
minor disadvantage of requiring two 
batteries, but has the advantage of not 
requiring stabilization against 
drift required with 
grounded-emitter circuits. These oscil- 
lators behave much like their vacuum- 
tube brothers, although there is at 
least one important difference 

Operation is usually between class A 
and class B, rather than class C, for 
transistor oscillators. Thus, they are 
not very amenable to “plate,” ie., col- 
modulation, although 
sults are obtainable (except for the in- 
cidental FM) if the right voltages 
feedback ratio, and load im- 
pedance are selected. Unfortunately, 
the circuit impedances change 
drastically a 3 to 1 tuning range 

In a tube oscillator, during the nega- 
tive swing of the half-cycle across the 
tuned circuit, the plate of the 
looks like an open circuit. In a 
sistor, on the other hand, the 
tor looks like a short circuit on the 
half-cycle. It shunts the heck 
out of the tuned circuit and tries to 
put flat-tops on the output wave. At 
the same time it acts somewhat as a 
diode and tends to keep the 
output voltage constant, although dis- 
torted 

The reverse 
removed by inserting a crystal or other 
diode in with the 
indicated in Fig. 5. The transistor here 
is assumed to be an n-p-n type, where 
normally 
e, and looks like a short circuit when 
negative. With a 
p-n-p transistor the diode must be re- 
versed. At audio frequencies a method 
as effective is to insert 
with the collector, to 
current (except in 
cases power efficiency is im- 
portant). This is the purpose of the 
15,000 ohm resistor R, in Fig. 2. Best 
value is found by trial 


comes 


circuits, but 
time 
points 


spective 


any 


such as 1s 


lector good re- 
cur- 
rents 


quite 


ovet 


tube 
tran- 


collec- 


reverse 


limite 


collector current can be 


series collector, as 


collector operates posi- 


you try to swing it 


almost resist- 
ance in 

limit the 
where 


series 


reverse 


Wavetorm photographs of the signal outputs from the test oscillator. (A) is 


At r.f. the resistor produces serious 
losses by way of the collector ca- 
pacitance A crystal diode in 
with the collector of V improve 
the r.f. waveform, but it pro- 
duces a change of about 3 to 1 in 
the amplitude of oscillation 
the tuning range It was therefore 
thought better to leave the crystal out, 
and make use of the amplitude-limit- 
ing properties of the transistor to get 
relatively constant output over the 
band. The waveform is still good com- 
pared to that of many vacuum-tube 
oscillators in this frequency range 
The “alpha cut-off frequency” of a 
transistor is the high frequency where 
the current gain has dropped 3 db 
Transistors generally will oscillate at 
frequencies considerably higher than 
this, but with increasing dependence 
on the supply voltages 
Fig. 6 illustrates the 
fects of collector supply 
the frequency of the rf 
Measurements were 
600 and 


series 
does 


also 


overt 


measured ef- 
voltage on 
oscillator 
made at two fre- 
1500 ke At the 
frequency, as expects, the 
per-cent change in frequency per volt 
change in collector supply is smalle 
At both frequencies the effect is 
smaller at the higher values of col- 
voltage, where the transit time 
is shorter At both frequencies at 
higher collector voltages, the frequen- 
cy changes less than 1 per-cent for a 
13 per-cent (2-volt) drop in supply 
which is stable enough for 
practical purposes 

A 100 per-cent emitter 
supply voltage (raising it from 1.5 volts 
to 3 volts) decreased the frequency 50 
ke. or about 3 per-cent at 1500 ke; at 
600 ke. the effect was much smallet 

The hermetically-sealed, metal-cased 
transistors are visible in Figs. 3 and 4 
standing on their long, bent-over leads 
It was deemed prudent to leave the 
leads full-length because of the danger 
of heat damage during soldering. These 
incidentally, appear to be made 
of tinned, soft This would 
be for the excellent that the 
thermal conductivity of much 
lower than that of copper, as well 
as for matching the thermal expan- 
sion coefficient of the glass in the 
header 

It is perfectly practicable to hold the 
leads with the fingers 
back from the ends while soldering 
the ends to the terminal lugs. Not onl: 
are the fingers uninjured; the heat is 
never felt at all if the soldering is done 
with only This 
cedure is good insurance against dam- 
aging the transistor wv 


quencies 


lowe! one 


lector 


voltage 


change in 


leads 
steel wire 
reason 


steel is 


about %34-in 


reasonable speed pro- 


an ri. wavelorm modulated with the 


700 cycle internally-generated audio signal, (B) is a 1500 kc. rf. signal, and (C) is a 700 cycle per second audio signal. 
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*% By J.P. NEW 


HIS article will describe a 148 ke. 
(or 206 ke.) companion receiver to 
the FM carrier-current transmitter 
covered in the September, 1955 issue of 
RADIO & TELEVISION News. As men- 
tioned in the article, good 
reception has been obtained up to ap- 
proximately a mile 
power lines. The limitation in distance 
due only to a high- 
voltage distribution at the substation 
Much greater 
sible, especially where applied to high- 
voltage lines by utilities 
Fundamentally this FM _  carrier- 
current conventional 
sisting of two r.f two limiters, 
a Foster-Seely discriminator 
amplifier and power output 
The rf. circuits have been altered to 
broaden the frequency 
additional “crash” limiter (i.e., carrie 
off-noise limiter) has been added to 
quiet the when the 
mitter is idle. It is not intended as a 
limiter during periods of 
since the limiter stages effective- 


previous 


ove! domestic 


was change of 


distances should be pos- 


receivet 1s con- 
stages 
and audio 


stages 


response An 


receive! trans- 
noise 
tion 
ly squelch most of the transient noise 
The tube line-up is as follows: V,, V 

6BD6 r.f. amplifiers V,—6AU6 ist 
limiter; V,—6AG5 2nd limiter; V 

6AL5 discriminator; V.«—6X4 recti- 
fier; V---6ARS5 pentode output 
V 6AL5 squelch delay discharger; 
and V,—12AX7 noise squelch-lst audio 


Circuit Details 


(see Fig. 2) of the 
receive! standard Miller 112-K 
eries 175 ke. midget air-core i.f. trans 
formers which will tune the range of 
about 140 to 220 ke. T, is an input 
type 7 and 7 and 
T, a full-wave output 
if. transformer. 7, is modified in that 
wired 


recep- 


stage; 


The rf 


section 


uses 


interstage units 


(center-tapped )} 
the trimmer is (very carefully) 
extra 
taken 
input is con 


and B 


and an 
must be 


in series with one side 
lead brought out. Care 
to see that the primary 
nected to line connections A 
exactly as shown 
tesistors R,, R 


across the various 


and Ry» are shunted 
windings as shown 
to broaden the frequency re- 
normally 


in order 
sponse of these relatively 
sharply tuned Lf. transformers If 
other than the specified if 
used, it will be 


units are 


necessary to be su 
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Fig. 1. 


Front panel view of the FM carrier-current receiver. 
either 148 kc. or 206 kc. depending on frequency selected by transmitter builder. 


lt can be operated on 


A companion receiver for the transmitter described last 


month. Any number of these units can be used in system. 


they are of the air-core, not iron-core 
variety. The latter would very likely 
be too high in “@ NFM, in 
this case not more than 2 or 3 ke. de 
viation. The NE-48 neon bulb, PL 
primary, has a_ two-fold 
purpose It protects the primary 
against transient high surges 
or burnout due to the being 
operated on the same mete 
the transmitter 

Aside from good signal respons 
of the important 
in power line 
tion is random noise suppression Pre- 
therefore be taken to 
interference as much as 
The which 
noise transmitter 
is off, is a function of one half of V 
the 12AX7, and V., a 6AL5. This sys- 
tem operates in the following manner 
Under no-signal with 
closed, a small positive 
pressed on the anode of the 
while its grid is 
potential 


even for 


across the 


voltage 
receivet 
circult as 


one 
most considerations 
carrier-current recep 
cautions must 
limit such 
crash limiter 


when the 


possible 


squelches 


conditions 
voltage is im 
first 
section of V,» essen- 
tially at zero 

ction therefore 
causing a voltage drop across R 
drop, in turn 
grid of the second section of V,. suffi 
ciently to cut off the plate 
thereby preventing amplification of 


This triode 
heavily 
This 


increases the bias on the 


conducts 


current 


transient noise. Upon application of a 


carrier signal to Vy, a negative voltage 
is developed between the junction of r« 
and R 
This voltage 
a certain value for h give 
plate potential, cuts off the first 
section of Vs», at which time the audio 
half of V, again operates as ar 
fier. The 
voltage will depend upon the proximity 
of the transmitter to the 
the same circuit it may te 
high as 40 to 50 
location it 


sistors Rk and ground 


above 


applied as a bias 
critical 


amphi 
magnitude of this negative 


receive On 
meter 
volts whereas 


may not be 


i tringe 
ent 
to cut-off 


exists 


to bias the squelch section of 
When this latter « 
should be opened since the 


mdition 


demodulated signal would then be at 
tenuated a well as the nois¢ 
istors R R and Rk 
been chosen to permit effective 

tion of the with the 
weakest possible signal consistent 
with the minimum cut-off bia alue 
for the audio portion of V (More about 
and 


values of re 
opera 


nome limiter 


this unde Operation Adjust 
ments When a negative 
applied to the grid of the triode 
limiter, it charges Cy» in series with Rk 

Re, and R. relatively slow! n about 
With the carri t off 


Ce discharges in 


oltage is 


noise 


4 econd 


about nillises 


51 
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. i Te 
OD DD200.000 P 


Ri, Ry, Re, Re, Ree 100,000 ohm, Vy w. res. 

Re—10,000 or 20,000 ohm wirewound pot (see 
teat) 

Rs, Re—470 ohm, Vy w. res. 

Ri, Re, Rie-—2000 ohm, 1 w. res. 

Re-—47 000 ohm, Vy w. res. 

Rie—100,000 ohm, 
only) 

Rie250,000 ohm pot (screwdriver adj.) 

Riu-—150,000 ohm, Vy w. res. (for 148 ke. 
only) 

Rip 3 30,000 ohm, Vy w. res. 

Riu, Rive—47 000 ohm, 1 ww, res. 

Rie-4 300 ohm, Vy w. ves. 

Ree 350,000 ohm, 4 w. res. (two 100,000 ohm, 
2 w. units in parallel) 

Rir—6800 ohm, 2 w. ves. 

Ree—470 ohm, 1 w. res. 

Res, Ree—2 40,000 ohm, Vy w. res. 

Rip 4.7 megohm, Vy w. res. 


Vy w. ves. (for 148 he 


7] 
ce 
spn ; 


| 


6 3vac 


Rie—300,000 ohm pot 

Re 150,000 ohm, 1 w. res. 
Ree—3 300 ohm, Vy w. res. 
Ree—8200 ohm, 1 w. res. 

Re, Rir-—470,000 ohm, Vy w. res. 


Ci, Cu, Cor—05 wid. dise or tub. capacitor 

Ca, Ca, Cy, Ca, Ca, Cr, Cw, Cur, Ca—.1 pfd., 
600 +. capacitor 

Ca, Co, Cau, Cu, Cu 001 pid. dise or mica 
<aépactior 

Cu, Cu, Coy—.005 pid. dise or mica capacitor 

Cw —30 wfd., 450 v. elec. capacitor 

Cr-—02 wld. dise or tub. capacitor 

Cw, Cu-—10 afd., 30 v. elec. capacitor 

Sr—S.p.st. line switch (on Res) 

Se-—S .p.st. toggle switch 

Freel amp 3AG fuse (“Slo-Blo”) 

Ple-NE-48 neon bulb with double-contec 
bayonet socket 

PLe—Pilot lamp with red jewel bracket 


»-—- + 


= 


Ji—Three-circuit, normally-closed panel jack 

Je—Phono jack 

Spkr.—2-inch PM speaker 

CHr—15 hy., 70 ma. choke 

RFCr—60 mhy. 1.4. choke (Miller 2693) 

Tr—Midget air-core 175 ke. if. trans. (Miller 
#112-K1) 

Ts, Te—Midget air-core 175 ke. if. trans. ( Mil- 
ler 2112-K2) 

Ty—Midget air-core contertapped 173 ke. i.f. 
trans. (Miller 2112-K3) 

Te—Power trans. 300-0-300 +. @ 70 ma.; 6.3 
vy. @ 4 amps; 5 v. winding not used 

Te—Output trans, 15,000 ohms to 4 ohms 

Vi, Ve—6BDE tube 

Vr—6AU6 tube 

Vi—6AGS tube 

Vi, Ve—GALS tube 

Vi —6X4 tube 

V»—6ARS tube 

Ve-—12AX7 mbe 


Fig. 2. Comp ti 


tonds or less through Ry, and Rw» be- 
cause V, now has a positive potential 
from this capacitor on its anodes, 
hence V, conducts and effectively 
shorts out Ry. The purpose of this 
delay system is to allow for bursts of 
high intensity interference, of short 
duration, which would otherwise bias 
the squelch system and render it in- 
operative. The time delay therefore 
lets the noise burst pass on unnoticed 
before it has time to act as a bias on 
the crash limiter. Use of an external 
ground may, under some conditions, 
help reduce noise in severe cases, such 
as from fluorescent lamps or low fre- 
quency induction furnaces or arc weld- 
ers. Switch 8, is only provided to elim- 
inate noise suppression with very 
weak signals or on quiet lines. Under 
fringe conditions, squelch operation 
may be improved by removal of Ry 
and Ry on the 148 ke. band. 

The output stage V, is conventional 
in operation. A screen-dropping resis- 
tor R» was added merely to limit the 
plate current to about 15 milliamperes. 
This resistor and Cy can however be 


eliminated if desired. Jack J. permits 
use of headphones, the receiver of a 
telephone handset, or a tape-recorder 
for police and security applications. 
The 2-inch speaker is connected via a 
standard phono plug and jack to the 
output transformer T, through the up- 
per contact springs of jack J,. 

The power supply uses a choke input 
system for good regulation. A bleeder 
consisting of two 100,000 ohm, 2-watt 
resistors in parallel is shunted across 
Cw, only to discharge this capacity, not 
to control no-load regulation. If the 
power transformer has a 5 volt recti- 
fier filament winding, it will not bé re- 
quired due to the use of the separately- 
heated cathode rectifier tube Vs, a 
6X4. The line plug should be marked 
with a colored spot corresponding to 
Terminal B, to indicate the “hot” side 
of the line. 


Mechanical Construction 


The physical layout of this receiver 
is built around an ICA No. 3981 8” 
wide by 12” long by 9” high standard 
amplifier foundation kit finished in 


of carrier-current receiver. Note that some of the parts are required only if unit is operated on 148 kc. frequency. 


grey wrinkle lacquer. The reason for 
this choice is that this unit was the 
only one available which would take 
the 2” PM speaker in the center be- 
tween louvres. A piece of matching 
grille cloth is placed over a suitable 
hole cut in the cover. See Fig. 1. 

Fig. 3 shows the top chassis layout 
while Fig. 4 is the bottom view of the 
chassis with the accessory bottom 
plate removed. This plate is fitted with 
four rubber feet and has twelve %” 
diameter holes in it for ventilation. 
The plate is attached to the lips on the 
under side of the chassis by means of 
self-tapping screws. Ventilation holes 
were also drilled in the chassis top as 
shown in Figs. 3 and 4. The main 
components are labelled in Fig. 3 to 
show what was found to be the most 
convenient layout. Since the chassis is 
painted on both sides, before mounting 
the transformers, J/;, Js, Cu, sockets, 
and various solder lugs and terminal 
strips, the paint should be scraped off 
on the under side. A ground terminal 
is mounted underneath the fuse on the 
rear lip of the chassis. See Fig. 4. 
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transformer T, is of the 
horizontal mounting 
The filter choke, CH,, is 
the under side of the chassis with its 
right angles to T The pilot 
bracket PL», r.f. sensitivity control R 
J, Re-S, the gain control-line switch 
and 8, the noise limiter switch, are a 
ttached to the front edge of th 
chassis. Ry», the noise squelch bias cor 
trol, may be seen in Figs. 3 and 4 be 

tween 7. and 7 The shaft of R 
slotted for screwdrive!l 
The r.f. choke (RFC,) is near the lows 
it-hand corner of Fig 4 It 
ted on a 1%” x 6-32 nickel plat 
ichine screw, and 
from the chassis. Ts», the out 
insformer, is also on the unde 
nmediately behind J All tubs 

ded except V. and V 

hould follow 
vith the shortest possible r.{ 
id Note that the leads fron 
plate (pin #6) of V. and 
arm of Re, the gain con- 
trol, to the grid of V- are both shielded 
to reduce possible hum pickup The 
twisted leads from the line switch 8 
to : -lug terminal strip (attached 
to re chassis beside the neon 
bulb , ire run around the edge 
(left-hand side in Fig. 4) behind T 
ind CH,. Bypass and coupling capaci- 
ors may be mounted in the most con- 
enient positions, with the leads as 
short as possible Several lug-type 
terminal strips are judiciously placed 
throughout the wiring. The strip to 
which the line switch, 7; primary, and 


line leads are ilso serves as 


rhe power 


recessed 


type 


cou it 


idjustment 


spaced it 


normal te 


that trom the 


‘ 


connected 
i junction point for the leads from T 
ind the neon bulb. A_ twisted pair 
ibout one foot long, with a standard 
phono plug on one end is connected 
to the speaker. This will permit r-.f 
ilignment (tone-modulated) 
th the 


aurally 


chassis cover removed 


Operation and Adjustments 
After all 


been com- 
free from 
joints, all 


wiring has 
pleted, checked, and found 
erro! or soldered 
should be inserted in 
sockets and the line 
If all tubes light 
appears normal 
and install V, 
and check the 


poorly 
tubes ¢ xcept V. 
then respective 
voltage switched on 
ind filament voltage 
switch off the power 
rurn on the power 
high under load at point G 
This should be approximately 240 o1 
250 volts d.c. Hum also be 
this point on an 
voltmeter. The ripple 
should be less than 0.25° If 
ich in excess of 


voltage 


level can 
asured at same 
c. vacuum-tube 
voltage 
this value, Cw and 
CH, should be checked for correct val- 
‘ ind possible leakage 
switch off the 

temporarily disconnect the A 
leads of T, (with line 
moved from the outlet 


Now and 
and B 
plug re- 
momentarily) 
i1udio signal generator which 
reach the 200 ke 
connect the T 
tiv vyenerator 


receive! 
line 


Using an 


will region, tempo- 
input ke ids to 

During the alignment 
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controls 
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ensitivity and audio 
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gain 
full-on position 


~t 


(maximum 


October, 1955 


mounted on 


Fig. 3. Top chassis view of receiver. 


Switch the 
on again and connect an a.c. yvacuum- 
tube voltmeter successively plate 
to ground on V V 
the primaries 


clockwise positions) powel 
from 
and V,, peaking 
and secondaries of T 
Ts, and T, for maximum output at 148 
ke. or 206 ke. as the case may be. To 
adjust the final limiter V, 
v.t.v.m. across pins 2 and 7 of V;. If 
by chance one lead of the v.t.v.m, is 
grounded to its metal case, the in 
strument should be insulated from di- 
rect contact with the receiver chassis 
or true ground. Peaking both 
of T, will complete the initial 
ment process 

If the receiver will not 
be operated on the 
cuit as the transmitter 
A and B leads of T 
temporarily shunt the neon bulb with 
a 100-ohm, 1-watt 
R, and R» full on, fire up the 
mitter and modulate it with a singl 
1000 eps. Now re-peak all the 
rf. transformers with the v.t.v.m 


connect the 


sides 


align 


normally 
meter cir- 
connect the 
back in place, and 


same 


Leaving 
tran 


resistor 


tone, Say 


and 


PL 


It is built on an 8” x 12” x 9” foundation. 


a 4-ohm, l-watt acro Jj, to 
momentarily replace the speaker 
coil 


resistor 


vom 


If the builder has a sufficiently good 
ear, this peaking can be done by lis 
tening to the speaker. Note that if the 
receiver is to be operated fairly 
to the transmitter the 100-ohm re 
sistor mentioned previously 
switch should be permanently 
mounted on the rear of the 
the resistor can be cut in or out of 
Without this 


conditions, the 


close 


and a 
&.p.s.t 


chassis so 


the circuit as necessary 
under such 
bulb will 
mary of T overloaded 

To check and adjust the 
iter circuit 


resistor 
neon light up and the pri 
may be 
crash lim 
connect a dc acuum 
between points D and 
should 


closed 


tube voltmeter 
KE With 8 
read around 12 volts 


meter 
With 
this voltage 


open, the 
and no signal hould drop 
Switch on the 
(using the 100 
across 7,) and adjust 
167) 


to about & volts or sO 
transmitter carrier 
ohm resistor 


(Continued on page 


Fig. 4. Under chassis view with major components identified. See parts list, Fig. 2. 
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the Radio-TV Service Technician 


Want to be a radio, TV, and audio service technician? Your best bet is to get professional 


training, and here is a guide to the various types of training courses available. 


HE radio-TV 

technician desiring to pro- 

fessionally trained has three possible 
paths which he can follow to achieve 
his desire (Fig. 1). He can go to work 
at an established service shop as an 
apprentice; he can enter a resident 
school, either on a full- or part-time 
basis ‘(some schools offer evening 
classes for those who wish to keep 
their present jobs); or he take a 
course from a correspondence school 
All three paths offer means to obtain 
the training In fact, it is 
even possible to use a combination of 
three methods to obtain the 
necessary background 

More important than the type of 
training, however, is the content of the 
training and the student's personal 
approach to the training. For example, 
a job as an apprentice in a 
shop operated by an unscrupulous man 
ager may result in the prospective 
service technician obtaining little 
training of value. He may find that 
he is considered simply as a low-paid 
flunky to do the dirtier and more dif 
ficult jobs 

Attending a 


prospective service 


become 


can 


necessary 


these 


service 


resident school 
seem, on this basis, to offer a 
solution, But this is not 
the Some resident 
phasize either the engineering approach 
or the station-operation approach in 
their training. While such sources are 
excellent as far as training factory 
technicians and radio operators, respec- 
tively, are concerned, they may be of 
doubtful value as far as day-to-day 
receiver servicing is concerned 

Similarly, the content of a 
spondence school course should be in- 
vestigated — make sure the of- 
fered is designed to train a prospect 
to be a good service technician. As far 
training is con- 
cerned, there is another factor to con- 
the prospective service techni- 
cian’s personal approach to his train- 
ing. No course of training is a magic 
wand that will transform an unskilled 
man into a_ professional technician 
overnight. Plenty of hard work is in- 
volved In correspondence training, 
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may 
better 
necessarily 


case schools em- 


corre. 


course 


as correspondence 


sider 


more the indi- 


determine 


than any other, it is 
attitude that will 
the value of the training. An earnest, 
hard-working student may be able to 
obtain better training from a mediocre 
correspondence course than the lazy, 
lackadaisical student can obtain from 
the correspondence or resident 
course available 


vidual's 


best 


Training Survey 


In order to best determine the type 
and degree of training that prospective 
technicians should have and 
expect, irrespective of how the train- 
ing is obtained, the author conducted 
a survey among the group of men who 
know the servicing field best, the men 
who actually hire service technicians 
and who know, better than anyone 
else, what the service technician should 
know and what training he should 
have received. By correspondence and 
by personal contact a number of serv- 
ice managers of outstanding servicing 
shops were questioned. A number of 
questions were asked and the answers 
carefully noted 

It was found that the majority of 
service managers agreed very closeiy 
their So closely, in fact, 
that it was a simple matter to prepare 


service 


on answers 


Fig. 1. Three general sources of train 
ing are available to the prospective TV 
service technician; which he chooses de 
pends on personal factors as well as what 
he desires to do with his service course. 


composite answers to each of the ques- 
tions asked, the composite answer rep- 
resenting the opinion. The 
questions asked and the answers ob- 
tained follow 
9. Which of the 

perienced men do you 
best qualified 
as an apprentice 


majority 


following 
find to be 


who 


mer- 
the 
served 


men have 


only, men who have 
received resident school training only, 
men who have received corre sponde nce 
school training only? 

A. The man who has an 
apprentice is of more immediate value 
as a service technician. However, men 
who have either in 
a resident taking a 
respohdence course, are more valuable 
in the long run. The apprentice with 
no schooling is generally quite handi- 
capped 

9. Which of 
do 


men 


served as 


received training 


school or by cor- 


the 


you 


following exrpert- 
find to be the best 
who have no formal 


enced 
qualified 
educational background 


men 


men who have 
received vocational or resident school 
training in addition to their experience, 
men who have received correspondence 
school training in addition to their ex- 
perience? 

A. There is a 50-50 split on this 
About half the service man- 
agers queried said they preferred men 
who had received resident school train- 
ing in addition to experience, and 
about half preferred with corre- 
spondence school training in addition 
to experience all agreed 
that they preferred to hire men who 
had schooling plus experience over men 
who had experience 

@. Do you feel, on 
with 
resident 
too little 


Too much, ov 


question 


men 


However 


only 


the basis of your 
hired, 
al, 
theoretical train- 


little 


methods? 


experience men you have 
that 
too much or 
ing? 


tramimg wm 


schools, in gene give 


too prac tical 


Too 


actual practice m 


servicing 
little 


sets? 


much, or too 
servicing 

A. The majority of 
give sufficient theoretical 
but in some the engineering or 
mathematical approach may be over- 
emphasized to the detriment of prac- 
tical training in actual servicing meth- 
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resident schools 
background, 


cases 


NEWS 


ods. Practical training in actual serv- 
ice work is often neglected. Most of 
those queried felt that resident schools 
should alter the ratio of theory to prac- 
tical work so as to allot more time 
to practical training. All felt that 
more emphasis should be placed on 
practical servicing experience. 

Q. Similarly, do you feel that cor- 
respondence schools give, in general, 
too much, or too little, theoretical 
training? Too much, or too little, prac- 
tical training im servicing methods? 
Too much, or too little, actual practice 
in servicing work? 

A. The majority agreed that ample 
theoretical training is generally given 
by correspondence schools and that 
there is generally greater emphasis on 
the practical approach in this type of 
training (good). However, most felt 
that the emphasis on practical training 
was often lost due to the student work- 
ing without personal supervision. In 
this respect, those schools offering ex- 
perimental kits along with the theo- 
retical training are to be recom- 
mended. In addition, care should be 
taken, in choosing a correspondence 
school, that personal consultation is 
available, and the student should make 
full use of this service in order to ob- 
tain the maximum from his training. 

Q. lf a prospectwe employee came to 
you for advice, what type of training 
would you, personally, recommend: 
resident school, correspondence school, 
serving a period as an apprentice, or a 
combination of these? 

A. The majority of those queried 
said they would recommend resident 
school training followed by a period 
serving aS an apprentice. However, the 
author feels that this answer should 
be qualified somewhat so as not to de- 
tract from the important and valuable 
job that correspondence schools can 
do. 

The author has contacted and talked 
to a large number of service techni- 
cians (in addition to doing considera- 
ble service work himself). It has been 
his experience that the majority of 
students who take correspondence 
school training and eventually become 
full-time professional service techni- 
cians start by doing spare-time work. 
Usually the servicing will be carried 
on from a spare room or basement in 
the student's home until the amount 
of work received and the student's 
ability and skill have advanced to the 
point where servicing becomes a full- 
time job. 

Thus, many correspondence school 
graduates who actually enter the serv- 
icing field (it should be noted here 
that many correspondence school stu- 
dents take the training more as a 
hobby, than with the idea of entering 
the field professionally) eventually 
have their own operating 
either a one or two-man shop. Because 
of this, the average service manager 
will generally not encounter as high a 
percentage of correspondence school 
graduates looking for work as he will 


businesses, 


resident school graduates and former 
apprentices 
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9. Do you feel that TV servicing re- 
quires a more skilled man than radio 
servicing? Do you feel that a greater 
knowledge of circuitry is necessary? 

A. Without exception, every man 
queried agreed that greater skill anda 
greater knowledge of circuitry was re- 
quired if the service technician was to 
do a good job of TV servicing than for 
radio servicing. 

For the man already in radio serv- 
icing who plans to eventually expand 
into TV servicing, it would appear 
worthwhile to consider either taking 
time to attend a residence school for a 
short course specializing in TV cr else 
to take one of the correspondence 
courses offering specialized training in 
this field. 

9. Are there any personal comments 
or suggestions you would like to make? 

A. All of those queried had a number 
of suggestions or comments. The 
majority, however, tried to list addi- 
tional items which they felt any course 
of training should cover, in addition to 
actual technical training. 

Customer relations was one 
tant field that the service 
thought needed emphasis. There is a 
definite need for better training of 
technicians in the matter of practical 
psychology; how to act towards cus- 
tomers, what to say, what to do, and, 
just as important, what not to say or 
do. Emphasis on tact is important. 
Service managers have sometimes had 
to discharge men who were top-notch 
technicians but who had the unfor- 
tunate trait of antagonizing customers 
Neatness is important too, especially 
where work is done in the customer's 
home. 

The managers also felt that 
course of training should offer some 
background in business methods: profit 
and loss, elementary bookkeeping, how 
to price jobs, taxes, insurance, etc. 
This is not as important to the service 
technician who always plans to remain 
an employee at the technician level as 
to the man who either plans to even- 
tually have a business of his own or 
who plans to work towards advance- 
ment to high level jobs (shop foreman, 
service manager, etc.). But in any case, 
a knowledge of business methods is 
helpful. 


impor- 
managers 


any 


Content of Training 


Irrespective of the type of training 
the prospective radio-TV service tech- 
nician decides to take, he should make 
sure that certain fundamentals are 
adequately covered in the course. First, 
he must remember that the top-notch 
service technician needs a_ technical 
background composed of three im- 
portant factors (see Fig. 2): theory, 
mechanical skills, and experience. Let 
us discuss each of these factors sepa- 
rately 

Theory. In order to properly under- 
stand circuits and in order 
ply his skill in servicing sets rapidly 
and efficiently, the technician needs an 
and reasonably 
background in theory. Any 
training should adequately cover the 


to best ap- 


adequate thorough 


course of 


fundamentals: Ohm's law, inductive 
and capacitive circuits, filters, tuned 
circuits, power supplies, fundamental 
tube action, amplifiers, oscillators, 
transformers, basic circuits (clippers, 
multivibrators, reactance tubes, etc.), 
etc. In addition, training in analyzing 
circuit operation is important, par- 
ticularly where the technician may en- 
counter new circuits from time to time 
in his practical service work. 

An engineering or mathematical ap- 
proach to theory is not only not neces- 
sary but, in many cases, undesirable 
Remember that the service technician's 
job is to repair an existing receive 
and to place it in the original ope: 
ating condition, not to redesign and re- 
build it. Some mathematics is neces- 
sary to a proper understanding of cir- 
cuit operation, and where mathematics 
is encountered, the student should 
make every effort to master it as well 
as the theory. 

The theoretical background given 
should be adequate so that the techni- 
cian can understand not only existing 
circuit operation, but also read and 
understand new circuit descriptions 
which appear from time to time in 
technical journals in the radio-televi- 
sion-electronics field. Only by keeping 
up-to-date in this fashion can the serv- 
ice technician continue in his field suc- 
cessfully. 

Mechanical skills Any course of 
training should offer adequate practice 
in the mechanical skills which the tech- 
nician uses in his day-to-day work. The 
technician must be able to use hand 
tools (diagonal long -nose 
pliers, screwdrivers, hammer, solder- 
ing iron, wirestrippers, wrenches, etc.) 
with ease and facility. The ability to 
solder well is particularly important, 
and too much emphasis cannot be 
placed on this important job. A proper- 
ly trained technician should have no 
difficulty in recognizing and in doing 
top-notch work 

Some training in the use of basic 
power tools should be given, although 
the average technician should seldom 
have power tools other 
than the drill press and portable elec- 
trie drill 

(Continued on page 120) 


cutters, 


need to use 


Fig. 2. Any formal course of service train. 
ing should include the three parts shown 
here to insure a well-rounded technician. 
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Troubles in T 


By SOL HELLER 


Why does the picture on a TV 
screen decrease in width? 
Here are the answers plus 


some practical service hints. 


IZE troubles are common in TV sets 

and the defects involved are many 

and varied. Most often, the prob- 
lem is one of decreased width and this 
is the subject which will be discussed 
here, although some suggestions for 
increasing height will also be given 


Insufficient Width 


When a loss in width is caused by 
trouble in the horizontal yoke, a key 
stone-type or trapevoidal raster will 
generally be produced. The sides of the 
raster will slant in this case, and while 
some reduction in the raster height 
may be present, a considerably greatet 
loss in width will generally be noted 
A short in only one or two turns of the 
yoke can produce these symptoms. Re- 
sistance checks may not reveal the 
trouble, since the d.c. resistance of the 
yoke is not appreciably altered by such 
a partial short 

Many service technicians are apt to 
discard the original yoke, when sub- 
stitution of a new one eliminates symp- 
toms. This is not, however, a wise pro- 
cedure, unless the capacitor that is 
generally connected across one-half the 
horizontal yoke has first tested 
for leakage. This capacitor, Cw in Fig 
1, is wired to the yoke, inside the yoke 
casing If it has become partially or 
completely short-circuited, it will pro- 
duce the kind of symptoms as 
some yoke defects 

The capacitor is 
type; improper dress of its leads may 
cause a short across part of the yoke 
Inspect the lead dress of the capacitor 
then resistance check it (with one of 
its pigtails disconnected); if these tests 
absolve the 
yoke should be replaced by 
one, and results noted. If the capacitor 
is found defective, another one should 


been 


same 


usually a ceramic 


capacitor of blame, the 


another 


be substituted; if its lead dress is im- 


proper, correct it, insulating its pig- 
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tails as well as its body, when neces- 
sary, to prevent a recurrence of the 
trouble. The service procedures de- 
scribed can, in many per- 
formed without pulling the chassis 
from the cabinet 

In RCA models T-164, TC-165, 166, 
167, and 168, improper leads 
that go to the terminals of the hori- 
zontal yoke tends to cause arcing and 
short-circuits between these leads and 
horizontal yoke windings with which 
they come in contact If resistance 
checks made at the yoke socket con- 
tacts (yoke plug removed) change 
when the Bakelite cap of the yoke is 
squeezed, the lead dress is most likely 
to blame. Poor solder connections or a 

yoke - balancing capacitor 
course 


cases, be 


dress of 


defective 
may, of 
the symptoms 

An internal short in a width coil may 
be responsible for a loss in horizontal 
Disconnect one end of the coil 
and resistance-check it The 
reading obtained should be compared 
to the one listed in the set schematic 

Common sources of insufficient width 
in the horizontal output circuit include 
a defective tube, increase in value of 
the tube’s screen resistor, loss in ca- 
a leak in the screen by- 
capacitor, and an cathode 


also be the source of 


size 


as a test 


pacitance oF 
pass open 
bypass capacitor 

A horizontal output’ transformer 
due to a loose bolt, 
reduction in 
15,750-cycle squeal that is 
audible than usual will 
generally call attention to this defect 
Tighten the bolt to this 
source of trouble 

In Setchell-Carlson TV receivers us- 
ing chassis 152 and 153, a slight change 
im the 


with a loose core 
may be the source of a 
width A 
much more 


eliminate 


characteristics of the horizontal 
output transformer core gap may pro- 
duce insufficient width, as well as hori- 
zontal foldover If no other trouble 


This picture on a TV 
screen reflects width 
trouble in the set. 


can be found, the upper core bracket 
on the transformer should be taken off, 
and the tape originally used as a spacer 
removed. Two layers of Minnesota 
Mining “Scotch” cellulose tape, No. 600 
should next be added evenly at the 
points where the original tape was 
found. Any foreign particles found in 
the air gaps should be removed, and 
the upper core bracket replaced. Re- 
placement of the 68-ohm 6BQ6 screen 
with a 150-ohm, 2-watt unit 
will complete the repai 

A defective horizontal oscillator 
tube may be the cause of insufficient 
width. Insufficient width may also be 
due to a defective blocking oscillator 
transformer. Low brightness and im- 
paired horizontal syne are apt to be 
associated symptoms. The signal out- 
put of the oscillator will be below nor- 
mal when such Even 
when voltage and resistance checks do 
not point to the transformer as the 
trouble, it should be re- 
placed, if no other defect can be found, 
and results noted 

Coupling capacitors (interstage and 
feedback) across which a large differ- 
ence in potential exists, are likely to 
break down and become leaky 
ing width (as introducing 
other symptoms) Losses in 
tance may also occur in 
ponents. Look for these 
other less likely ones are 
One of the quick 


resistor 


trouble exists 


source of 


reduc- 
well as 
capaci- 
com- 
defects before 


these 


investigated 
t checks for a defect 
in a coupling capacitor is 
the signal 
the capacitor If a 


to scope -test 
each 
considerable dif- 


wavetorm at side of 


ference in amplitude exists, trouble is 
indicated— unless 
pacitor is used to reduce the signal an 
plitude, as well as to Tests 
on coupling and feedback capacitors in 
normally will 
familiarize the technician with the sig- 
nal amplitudes to expect 
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of course, the Ca- 
couple it 


operating receivers 


A bad damper tube will reduce width 
(usually impairing linearity and 
brightness as well). Defects in “B+ 
boost capacitors are also likely sources 
of trouble, due to the larger voltages 
often developed across them. Horizon- 
tal nonlinearity and vertical-bar effects 
ire likely to be associated with trou- 
bles in these capacitors. In Motorola 
chassis TS-292, a 
or open circuit in C, 
not only reduce 
cause four white vertical lines or bars 
to appear on the left side of the raster 
A clue to the trouble lies in the varia- 
tions of size and brightness that rota- 
tion of the horizontal hold control will 
introduce in such circumstances 

A weak low-voltage rectifier may be 
responsible for reduced width, and 
should be checked for by substitution 
early in the troubleshooting sequence 


Increasing the Width 


In many cases the technician finds 
after he has repaired a set, that the 
picture does not quite fill the mask 
Aging of tubes is often responsible for 
the trouble; operation of the set in a 
low line-voltage area will intensify the 
symptoms. Adequate width may be ob- 
tained by replacing four or five tubes, 
but the customer may not be willing 
to stand the expense, particularly if 
the repair of another (major) trouble 
is going to set him back a considerable 
sum of money. When a “stripped- 
chassis” receiver that originally 
$100 or thereabouts is being worked 
on, it becomes particularly essential to 
keep repair One of the 
following methods of inexpensively ob- 
taining a half inch or so of extra width 
may be used in such cases. 

The commonest way of adding a 
small amount of width is by shunting 
the width coil with a 600-volt capacitor 
anywhere from .001 to .1 afd. in ca- 
pacitance. Width is increased because 
the high voltage is reduced; the de- 
creased “stiffness” of the electron 
beam causes it to sweep a greater dis- 
tance, vertically as well as horizontal- 
ly. The smallest value of capacitance 
capable of producing the necessary in- 
width should be 
reducing the high 


loss of capacitance 
(see Fig. 2) will 


width, but will also 


cost 


costs down 


used, to 
voltage any 
The ca- 
pacitor can generally be added without 
pulling the from its 
since the width coil 
present) is usually 
voltage cage 

The high voltage 
many other effect a slight 
boost in width. One method consists 
of adding a resistor in series with the 
high-voltage filter resistor (Rw, Fig 
1). If the filter resistor present is 
around 500,000 ohms, another resistor 
of approximately the same value may 
be added, bringing the total to 1,000,000 
ohms. (It's better to use two half-meg- 
ohm resistors in series, than a l-meg 
ohm resistor by itself, to avoid exces- 
sive and possibly damaging surge volt- 
ages across the filter resistance.) 

Another method consists of shunting 
the horizontal yoke with a capacitor 


crease in 
avoid 


more than is really necessary 


chassis cabinet, 
(when one is 
located in the high 
may be reduced in 
ways, to 
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The unit used should not exceed 470 
peafd., and should have a 2 to 3 kilo- 
volt breakdown rating 

If the high-voltage 
is returned to a “B+ 
instead of chassis (as Cx 


filter capacitor 
* voltage 
is in Fig. 1) 


connecting it instead to chassis will re- 


point 


duce the high voltage by several hun- 
dred volts, often increasing width in 
consequence. Sometimes, oddly, lifting 
the negative return of the filter capaci- 
tor from the chassis and connecting it 
to a “B+” voltage point will increase 
width. The reason for these apparent- 
ly contradictory phenomena lies in the 
fact that the horizontal output circuit 
is very sensitive to 
changes A certain amount of un- 
damped ringing takes place in this cir- 
cuit, causing ringing voltage peaks or 
valleys to be added to the desired 
sweep signal A slight change in ca- 
pacitance, such as that provided by 
the changing of the high-voltage filter 
capacitor return may shift the ringing 
voltage phase with respect to the de- 
sired sweep signal, so that a valley 
rather than a peak is added to this 
signal. The resultant reduction in high 
voltage will cause width to be in- 
creased. When the high-voltage filter 
capacitor return is shifted from ground 
to a “B+” supply point, it is quite 
possible that the reduction in high 
voltage due to the capacitance effects 
referred to will be greater than the 
increase provided by the addition of 
“B+” voltage to the high voltage 

Increasing the screen voltage of the 
horizontal amplifier tube is one way of 
increasing width. This is most readily 
achieved by using a smaller 
screen resistance. The method is re 
ommended chiefly in low line-voltage 
When the line voltage is 
high, the horizontal output tube is prob- 
ably working at or 
ratings; increasing the screen voltage 
is apt to cause these ratings to be ex 
ceeded, shortening the life of the tube 
If the service technician wants to be 
certain that the tube ratings will not 
be exceeded, he can measure the screen 
and cathode currents (after the resis- 
tor substitution) and compare them 
with the maximum values for the tube, 
as listed in a tube manual 


capacitance 


value of 


locations 


near its maximum 


TO mseT 
rO PLate Tuee 
OF 6e806GT 


norm 
cent 


Fig. 2. Section of the damping circuit 
used in Motorola TS-292A and TS-324A 
TV chassis. A defective capacitor C 

will result in decreased picture width. 


The bias on the control grid of the 
horizontal amplifier is sometimes re- 
duced to provide a small increase in 
width. Effecting this decreased bias by 
reducing the cathode resistance is not 
recommended. The cathode resistor 
serves a protective function; when its 
value is reduced, danger to the hori 
zontal amplifier in the event of hori 
zontal oscillator failure becomes much 
more likely. Furthermore, substantial 
variations in amplifier output (due to 
fluctuations in sweep input signal) are 
promoted in the absence of a suitably 
large value of cathode resistance, in 
creasing the tendency toward changes 
in picture size 

Some technicians boost width by re 
ducing the drive to the horizontal am 
plifier, either by resetting the horizon 
tal drive control, or by reducing the 
plate voltage of the horizontal oscilla 
tor. (The increase in width is due to 
the reduction in high voltage.) The pro 
cedure is since the reduced 
drive increases the heat dissipated in 
the horizontal amplifier and thus short 
ens its life 

Removal of the 
times resorted to, to 
width The terminals to which the 
width coil is normally connected are 
shorted together 
The coil cannot be 


unWIS¢ 


width coil is some 


bring up the 


to complete the ci 
removed, of 
166) 


cult 
(Continued on page 


Fig. 1. Typical sweep and high voltage 
circuit, used in Admiral TV receivers 


TOAFC 
circuit 


TO PLATE OF GATED AGC TUBE 


TO SCREEN GRID OF 
GATEO AGC TUBE 


Repairing 
the Standard Coll 
TV Tuner 


Fig. 1. Underchassis view of the type “F” 
Standard Coil TV tuner with the channel 
9 coll strips removed. V.hi. and u.h. 
coll strips for the tuner are shown at left. 


Fig. 2. Exploded 
view of the Standard 
Coil tuner. Most of 
the mechanical parts 
shown labeled are 
available in the com- 
plete parts kit for re- 
placement purposes. 


By ROBERT B. GARY 

A new replacement parts kit 
available at electronic 
parts distributors makes 


possible fast tuner repairs. 


nician has had some encounter with 

the alignment and minor repair of 
the Standard Coil TV turret tuner 
Until recently, most television re- 
ceiver manufacturers recommended 
that tuners be sent back to the fac- 
tory for repairs since the circuits there- 
in are critical and more exact methods 
for handling tuners were set up in the 
factory. 

Recently, however, Standard Coil 
Products Inc. has made available 
through radio distributors a complete 
kit of parts which enables the tech- 
nician to repair almost any mechanical 
defect which might occur in their 
tuners Spare coil strips, special 
channel! strips, and u.h.f. adapter strips 
have been available all along, but now 
the technician can replace such im- 
portant parts as worn-out contact 
springs, as well as broken detent and 
retainer springs 

Fig. 1 shows the underside of a typ- 
ical Standard Coil tuner type “F,” with 
the channel 9 coil strips removed and 
the desired u.h.f. adapter strips ready 
to snap into that space. The tuner 
shown here does not have the side and 
bottom shield found on most later 
models 

Fig. 2 is an exploded view of the 
tuner and gives some indication how 
the various components go together 
The parts kit illustrated in packaged 
form in Fig. 3 contains practically all 
the parts that can become defective 
for practically all models of the Stand- 
ard Coil tuner. Included are the special 
ceramic capacitors, and i.f. and sound 
take-off coils which are not part of 
the average service dealer’s stock 
Half-watt resistors and similar parts 
which are available in every service 
shop, are not found in the repair kit 

Assume that in a particular tuner 
the detent spring is weak, giving un- 
certain detent action. Some technicians 
may attempt to bend the flat spring 
item “D” in Fig. 2, and in the process 
may break it. The repair kit contains 
the detent spring as well as the rolle 
“E,” and the replacement is made sim- 
ply by removing the single screw hold- 
ing the old spring in place and screw- 
ing the new one on. The boss in the 
chassis will line up with the second 
hole in the detent spring and thus 
locate it positively for proper action 
on the coil support assembly detent 
plate 

Occasionally, while replacing indivi- 
dual coil boards, the spider retaining 

(Continued on page 174) 
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B’ NOW, almost every service tech- 


By BEN CRISSES & DAVID GNESSIN 


Practical A.C./D.C. Servicing 


HE a.c.-d.c. radio represents an ex- 

cellent bread-and-butter income 

item and should be appreciated for 
the enormous volume of sales and serv- 
ice it accounts for. If the shop is big 
enough, one man should specialize in 
this item. If the shop is small, then 
the following procedures for handling 
transformerless sets may prove useful 
to the owner-operator 

In table model radios the heaters 
are generally in one tube 
lights, all should be lit. See Fig. 1 for 
the simplest a.c.-d.c. heater string. In 
battery radios using low-voltage types 
(1A7, 1R5, 1U4, 3Q5, etc.) the 
may operate so cool that it is difficult 
to tell by inspection if the filament is 
lit. If an ohmmeter is used to check 
continuity, the filaments must be 
checked on the highest scale, reading 
The highest 
limits protecting the 
fragile filaments of very small 

In combined a.c.-d.c.-battery 
and in battery resembling 
a.c.-d.c the tubes may not be in 
strict series filament string. Series- 
parallel and other complex filament 
circuits may be Check the 
schematic diagram if it is available 
Don’t assume that because one tube 
filament is lit all the rest of the tubes 
must have good filaments (thinking 
they must be in straight series string 
only). In certain a.c.-d.c.-battery sets 
the rectifier tube is directly across the 
lighting even if all the 
(and 


series. If 


tubes 


short resistance in the 


scale current 
tubes 

sets, 
some sets 


sets 


used 


line in a.c. use 
other tubes are burned out vice 
bersa) 

Heater with tubes drawing 
different have resistors in 
parallel, in different places 

Rectifiers of the 35Z5 type have 
three heater connections. Be certain 
that there is continuity between any 
two at a providing continuity 
umong all three terminals. Pilot lamps 
ire generally across one section of the 
heater. If the pilot bulb has 
burned out, check especially for con- 
tinuity that rectifier section 
which parallels the lamp. In an emer- 
gency, if make a complete 
check bulb has burned 
out, replace the bulb with an identical 
replacement, then gingerly insert the 
i.c. plug lightly, keeping your hand on 
it for instant withdrawal if required 
If the bulb lights than nor- 
brightness pull out the 
probably need 
tube 
receiver the 


strings 
currents 


time 


rectifier 
across 


you cant 


where a pilot 


with mors 
mal 
plug 
to replace the rectifier 
In an a.c.-d. 
may not be the “B 


quickly 
you have troubl 
chassis 
Che bh to 

line is 
(probably 


return 
see if one side of the a« 


grounded to the chassis 
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Some practical hints on finding heater and "B+" 


troubles in a.c.—d.c. or three-way receivers 


through the a.c. switch) If it is 
grounded to chassis, then a short from 
any part of the heatet 
chassis will complete part of the heat- 
er circuit, overheating that 
the heater string and shorting out the 
remaining heaters. Fig. 1 
this condition. If the faulty 
near the end of the heater string, no 
particular damage may be How- 
ever, a shorted heater near the hot end 
of the string will than likely 
burn out tube heaters 


"B+" Checks 


“B+” circuits in a.c.-d.c 
generally of the type shown in Fig. ¢ 
The voltage at point A will be about 
100 volts, while at point B it will be 
about 90 volts. If either of these volt- 
noticeably low, the rectifier 
there is a 


circuit to the 
portion of 


illustrates 
tube is 


more 


sets are 


ages is 
tube has lost 
“B+” leak o1 
lows 

1. Open the rectifier 
at A. If the voltage at 
low, replace the tube 
normal, proceed to step 2 

2. Resolder the cathode lead. Open 
the lead from point B to the rest of 
the set. If the below 80 
volts, a leaky capacitor C, or C, is in- 
generally 
common 


emission, OF 
short. Proceed as fol 
lead 
the cathode is 
If the voltage is 


cathode 


voltage is 


dicated. These capacitors ars 
in a with a 
negative lead. If the 
normal, skip step 3. If the 
low proceed to step 3 

3. Open C 


single housing 
voltage is now 


voltage is 


only at point A and 
point B again. If 
replace capacitor C 
with 


measure voltage at 
it is normal now 
(If compatible your business 
practices, replace entire filter group 
C,.-C,.) If the voltage at B is still low 
The 
at point B should now be nor- 
mal. If it is, then wire in a new filter 
group, C,-C With the new filter there 


will be a rise voltage due to 


leave C, open, and open C, also 


voltage 


im output 


capacitor storage action 


On the other hand, if the 
B is still low after opening that 
continuity 


voltage at 
point 
istor R 

data 
generally 


measure across re 
and check against manufacture: 
if ivailable Thi 
1000 ohms A 


it will give 


resistor is 
around jumper across 
emergency continuity if an 
open is suspected, Replace the 
if it high or open 

1. When voltage at B is normal, re 
solder all including the 
connection to the rest of the set, and 
point B If the 
voltage is still low, trace the lead from 
point B to the plate circuits in the 
check for shorted 
Open the hot side of the 
capacitors one at a time 


resistor 


rm ads 
connections 


recheck voltages at 


set and capacitors 
to ground 
and measure 
the voltage at point B after each open 
ing. Resolder each connection after 
reading voltage at B (if the 
has not increased) 
ingg any 
voltage 


voltage 
been before open 
lead. If the 
opening any part 
replace that faulty 
capacitor with a good one 


other capacitor 
after 


capacitor 


rises 


ticular 


(Continued on page 126) 


POSSOLE OPEN [PORT TO 
CIRCUT mibOEN {CHASSIS 


THE SHORT 


Fig. 1. The heater defect shown here 
is difficult to diagnose since two of 
the tubes will be lit and two will not. 
Fig. 2. Typical “B+” rectifier circult 
in an acdc. receiver. Points “A” 
and “B” are test points for the filter. 
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Over-all view of the author's home- 
built decimal counter. Several such 
unite can be used in series if high- 
er counts are required by the job. 


iecton 
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DECIMAL 
COUNTER 


Construction details on a compact scaler incorporating 


a bistable multivibrator 


ITH the advent of the age of 
guided missiles, electronic brains, 


and automatically-controlled pro- 
duction lines, the electronic scaler is 
gaining popularity and finding increas 
ingly wider application. Where in pre- 
vious years the scaler, or counter as it 
is generally called due to its more 
popular function, was only in 
counting tasks requiring higher count 
ing rates than those possible with 
mechanical counters, today scalers are 
found in an increasing variety of elec- 
tronic devices ranging from simple 
unit counters to the highly complex 
control systems of guided missiles 
Basically, the scaler is a frequency 
divider It is capable of dividing any 
number of input pulses by an arbitrary 
factor such as 2, 3, 7, ete., but usually 
2” or 10". Scalers, however, differ from 
conventional frequency dividers in that 
they are designed to operate aperiodi 
cally, that is, on signals arriving in a 
random fashion Conventional fre- 
quency dividers, on the other hand 
usually operate on resonant circuit 
principles and hence, require input sig- 
nals that are periodic 
Because of their aperiodic nature 
and in order to be usable with random 
phenomena, practically all scalers in 
use today utilize the Eccles-Jordan, or 
bistable type, multivibrator as the 
basic circuit. Such a circuit has only 
two stable, or quiescent One 
of the two tubes conducts while the 


60 


used 


states 


. It uses standard 12AU7 tubes. 


remaining tube is cut off. When trig- 
gered by the proper type of input 
pulse, the conducting tube is cut off 
and the other tube conducts. The cir- 
cuit remains in this condition indefinite- 
ly until another input pulse causes the 
circuit to revert to its previous state 
Since each tube will flip from one 
state to the other with each input 
pulse and an output pulse is generated 
with each flip, then both positive and 
negative pulses will appear at the plate 
of either tube. Therefore, if the cir- 
cuit is designed to accept pulses of one 
polarity only, say negative as in Fig. 1, 
and the same polarity pulses are uti- 
lized at the output, then one pulse will 


Fig. 1. Basic bistable multivibrator. 


"t 


By EDWARD K. NOVAK 


appear at the 
pulses applied at the input. Such an 
arrangement divides the input pulses 
by a factor of two. This is the funda- 
mental principle of most scalers 

For obvious desirable 
that a scaling device scale by a 
much larger than two. Therefore, sev- 
eral bistable multivibrators 
ally connected in cascade, like the cir- 
cuit of Fig. 3, which scales by a factor 
of 16. In this arrangement every six- 
teenth pulse applied to the input multi- 
vibrator results in a output 
pulse from the output multivibrator, 
or 8, 4, and 2 pulses from the other 
stages, as indicated in Fig. 3 

The fact that the plate voltage of 
each of the tubes in each muitivibra- 
tor shifts from cut-off to its zero bias 
value, as the stages are flipped in ac- 
cordance with the input pulses, can be 
utilized to actuate indicators which 
will show the number of input pulses 
that have been applied to the unit 
This is usually accomplished by design- 
ing the multivibrator so that the volt- 
age shift is sufficient 
lamp connected to the plate of the out- 
put tube when that tube is cut off, or 
to cause the lamp to go out when that 
tube is conducting. As shown in Fig 
3, if the lamps at the output of each 
section numbered, a count of the 
number of input pulses received is then 
determined by adding the 
lamps that are ignited. The waveforms 
of the scale-of-16 unit and the method 
of obtaining the shown in 
Fig. 2. For example the first 
input pulse arrives all even-numbered 
tubes (Vs, Vs, Ve, and V.) 
ing. Since the plate voltage of 
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output for every two 


reasons it 1s 
factor 


are usUu- 


single 


to ignite a neon 


are 


number of 


count are 


before 


are conduct- 
these 


tubes is low, the neon lamps connected to their plates will not 
ignite. The fact that no lamps are ignited indicates a count of 
zero. When the first pulse arrives V, and V, flip over. Now 
since V, is cut off and its plate voltage is high, lamp number 1 
ignites. When V, cuts off it also sends a positive pulse to the 
next multivibrator, V.-V,. Since the next multivibrator will 
respond only to negative pulses the circuit does not flip over and 
nothing further occurs in the rest of the circuit. Lamp num- 
ber 1 is ignited and indicates a count of one 

Upon arrival of the second pulse V,-V, again flips over. The 
plate voltage of V. drops, extinguishing lamp number 1, and 
sending a negative pulse to multibrator number two. Since the 
pulse is of the proper polarity to switch the multivibrator, V- 
V, flips over. The plate voltage of V, jumps to its cut-off value 
and lamp number 2 ignites, indicating a count of two. The 
third input pulse ignites lamp number 1 but does not disturb 
the rest of the circuit. Now since both lamps number 1 and 
number 2 are ignited the indicated total count is three. In a 
similar manner, the application of more input pulses will 
cause successive counts to be indicated by the lighting up of 
the proper lamps, as shown in Fig. 2. 

To simplify this explanation, the scaler was assumed to 
be in the zero position before the first pulse was applied. This 
condition will not necessarily obtain at the beginning of a 
count, however, unless some provision is made to reset the 
unit. By referring to Fig. 2 it is seen that the scaler indicates 
zero whenever all even-numbered tubes are conducting, thus, 
the scaler can be reset if desired by causing this condition to 
obtain. In practice this is done simply by inserting a momentary 
circuit-breaking switch in the common grid return lead of the 
even-numbered tubes. Fig. 1 shows that an open grid return 
opens the voltage divider, consisting of the grid, plate, and 
coupling resistors, and returns that grid to “B+” through the 
coupling and plate resistors. Under these conditions the grid 
goes to zero bias and the even-numbered tube conducts—re- 
maining in this reset, or zero count, state until a counting task 
begins 


The Decade Scaler 


Because the science of numbers, as we know it, is based upon 
the decimal system and we tend to regard quantities in terms 
of decades or multiples of 10, the scale-of-16 system would 
present an unwieldy arrangement if counts greater than 16 
were required. For this reason the scale-of-16 unit is usually 
permuted to a scale-of-10 

In order to effect a permutation from a scale-of-16 to a scale- 
of-10 it is evident that the equivalent of six input pulses must 
be added internally. Stated in another way, in order to effect 
the permutation the scaler must be forced to recycle at the 
count of 10 instead of at the count of 16. Fig. 3 shows one 
method by which these requirements can be met. Two feed- 
back circuits are added to the basic scale-of-16 unit 

In operation the circuit functions as follows: The circuit 
counts as a conventional binary counter up to nine. On the 
count of ten the negative pulse from V, to the grid of V; cuts 
this tube off. V,. flips back to its zero position, sending a nega- 
tive pulse back to the grid of V, at the same instant as a nega 
tive pulse is being applied to the V,-V, binary from the preced 
ing binary. The large pulse fed back from V, overrides the pulse 
that is normally fed to stage two from stage one and prevents 
stage two from flipping over, causing this stage to remain in its 
zero position. Since stage two does not flip, no pulse is sent 
to stage three and it also remains in its zero position. Stage one 
is normally in its zero position at the count of ten Thus, all 
stages are at zero, or no count, position and all neon 
lamps remain unlighted, which is the exact condition for zero 
count See Fig. 4. Thus the circuit has recycled after 10 
counts and is ready to begin the next ten counts. The equiv- 
alent of six input pulses, added internally in this case, is 
obtained by effectively adding two pulses due to the V.-V, feed 
back, and subtracting eight pulses due to the V.-V; circuit 

Clarifying further, if stage one flips once for every input 
pulse, stage two flips once for every two input pulses, stage 
three for every four input pulses, and stage four for every 
eight input pulses, then the internally fed back pulse from V, to 
V, is equivalent to two input pulses fed to input. Similarly 
the pulse fed from stage one to stage four is equivalent to —8 
input pulses since a pulse fed from stage one to stage four 
arrives eight input pulses sooner than it would if it had to 
October, 1955 
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Fig. 2. Operating conditions of the “Scale.ol-16" scaler unit 


= 7 a i 
Fig. 3. Biock diagram shows (omitting dotted feedback section) 
a cascade multibrator for “Scale-ol-16" scaler. By adding the 
feedback (dotted), circuit is permuted to “Scale-ol-10." See text. 


use numecr 9 i] 10 iz _i9 gre 


a oe se 


oBaACK TO V5 
FROM ve 


JTPUT AT LAMP No 2 


5485 67 890 t @ ete 


Fig. 4. Circuit wavelorms for a binary system decimal scaler 


Fig. 5. Scaler waveforms for various feedback circuits. See text 
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Table 1. Voltage chart for binary system 
readout decimal scaler. Reler to article. 
Connections indicated in bold face type. 


Vv. Ve 
Feedback to 
Vv. Vs 


Vv, to Vv, | 12 
V.toV, | 12 
Vv; to Vv, 

V; to V. 

Vv, to Vv; 

V, to V, 


Table 2. Resulting scale factors for vari- 
ous feedback combinations in the scaler. 


Lamp or 
count #0 


Tube ” 


H L , _nmak s 
L L ne 
H , HH L 
L LLHuH 
H ee Ae 
Ls de H H H 
H LULUL 
L , H H H 


Table 3. Voltage chart for decimal sys- 
tem readout decimal scaler. See article. 
Connections indicated in bold face type. 


pass through stages two and three 


The Decimal Counter 


The decade scaler, as developed thus 
far, is capable of counting to any num- 
ber and presenting this number by 
means of its indicators. However, a 
further improvement in the method of 
presentation is at once indicated since 
the count cannot be read directly but 
must be mentally computed for each 
decade by adding up the numbers in- 
dicated by the lighted neon lamps. A 
more convenient method of presenta- 
tion is one involving ten indicator 
lamps numbered from 0 to 9, so that 
the count may be read directly. How- 
ever, the method of connecting the ten 
lamps is somewhat more complicated 
than the four-lamp binary method, 
since it becomes necessary to find ten 
separate events (combinations of volt- 
ages) each of which is unique to only 
one of the ten lamps such that each 
lamp will ignite only once and at the 
proper time during a count of 10. In 
Table 1, compiled from Fig. 4, the let- 
ter H indicates that the tube at which 
the voltage is measured is cut off re- 
sulting in high voltage while low volt- 
age is indicated by the letter L, when 
the associated tube is conducting. By 
design, the voltage difference between 
H and L is sufficient to ignite an in- 
dicating neon lamp. Referring again to 
Table 1, it is seen that if instead of 
connecting one end of each lamp to 
ground, one end of all even-num- 
bered lamps is connected to the plate 
of V, and one end of all odd-numbered 
lamps is connected to V, only five dif- 
ferent events will now be necessary to 
light the proper lamps at the appro- 
priate time, thereby simplifying the 
problem somewhat 


Fig. 6. Schematic diagram covering the electronic decimal counter. Parts are standard. 
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Ri, Re, Re, Ra, Ra, Ru, Ree, Bu, Ru, Re, Rn 
Ru, Ru, Rer—220,000 ohm, Vy w. res. 

Re 27 000 ohm, 1 w. res 

Ry, Re Re R 22,000 ohm, Vy w. res. 

Ro, Ru, Ru, Re, Re, Ru, Ree 270000 ohm, 
Y% >. res 

Ru, Ru, Ree, Rev, Re, Re, Re, Ru—120,000 
ohm, Vy w. res. 

Ru, Ree—47 000 ohm, 1 w. res. 


Rew, Rev, Ren, Re 
ves 

Re 3900 ohm, 1 w. res. 

Rie 100,000 ohm, Vy w. res 

Cc; 

Cs 


Res, Re, Rue 47 000 ohm, Vy 


, Cu—100 pufd. mica capacttor 
, Ca, Ca, Ca, Ca, Co, Cw, Cur, Cu, Cu, Cu 
47 wuld, mica capacitor 
Ce—.01 ald., 200 ¥. ceramic capacitor 
Cr—50 eaufd. mica capacitor 
Lamps 0 through 9—NE.2 neon bulb 
Pr—8-prong plug 
Vi, Ve, Ve, Ve, Va, Ve, Ve, Vey 12407 tube 


Examining Table 1 further, it will 
be seen that if the other leads to lamps 
0 and 1 are connected together and the 
common leads connected through iso- 
lating resistors to the plates of V, and 
V., lamp 0 will light on the count of 0; 
and lamp 1 will light on the count of 1 
Similarly, if lamps 2 and 3 are con- 
nected together and to the plates of V, 
and Vs, only lamp 2 will light at the 
count of 2; and lamp 3 will light at 
the count of 3. This system, however, 
fails on the count of because, as 
shown in Table 1, lamp 0 will again 
ignite since on this count the plates of 
V, and V, and, therefore, one end of 
lamp 0, are low while the other end of 
lamp O is connected to V, which is 
high. In order to resolve this difficulty 
V.-V. must be forced to skip a count 
so that it will remain in its previous 
state during counts four and five. As- 
suming that this can be done, lamps 4 
and 5 are connected together and to 
the plates of V, and V;,. With this ar- 
rangement the counter will work 
properly through the count of five 
However, on the next count difficulties 
again develop. As was the case with the 
previous stage, the proper conditions 
for igniting the remaining four lamps 
in their proper sequence are determined 
and noted. The problem then is one of 
obtaining those conditions for each 
count 

Table 2 is a chart showing the total 
scale factor that will be obtained if 
the indicated feedback combinations 
are used. For example, if feedback is 
inserted from the plate of V; to the 
grid of V, and from the plate of V. to 
the grid of V, a scale factor of 10 will 
be obtained, meaning that the scaler 
will recycle every 10 counts as re- 
quired for a decade counter. The chart 
shows eight possible combinations that 
will result in a scale factor of 10 

Many more combinations would be 
possible if feedback circuits including 
the first stage, V,-V», were also charted. 
However, as noted previously the ac- 
tion of V,-V, is already in use and 
hence cannot be disturbed by includ- 
ing it in a feedback circuit. As will be 
seen, investigating the last three stages 
only for the proper feedback combina- 
tion to produce the required circuit ac- 
tion will be sufficient 

Fig. 5 lists operating conditions, or 
circuit waveforms, for several different 
feedback arrangements. A _ study of 
each of these arrangements indicates 
that the required operating conditions 
can be met by using Fig. 5D. This can 
be seen more clearly if the operating 
conditions are again charted as for the 
decade scaler 

Examining the chart, Table 3, it is 
seen that if end A of all even-num- 
bered lamps is connected to the plate 
of V;, and end A of all odd-numbered 
lamps is connected to the plate of V,, 
while the B end of the lamps, taken in 
pairs, is connected to the plate of the 
tube indicated, proper presentation of 
the count will result. For example, on 
the count of zero, end A of lamp 0 is 
high. End B is connected to V, and V, 

(Continued on page 149) 
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VERY service technician, whether he 

works for himself or someone els 
is always running a race with the 
clock. Time is truly valuable and any 
instrument which permits a necessary 
job to be done more quickly than be- 
fore, without impairment of accuracy 
will always be of interest to the service 
industry 


“Dyna-Quik" Model 500 Tester 


An instrument which is designed to 
speed up tube testing is the “Dyna- 
Quik”. Model 500 tester, manufac- 
tured by the B & K Manufacturing 
Company of Chicago. This instrument 
is portable and operates on the G,. 
principle. It contains 30 sockets and 
will test close to 400 different types 
of tubes. Each socket will check only 
the specific tubes which are listed for 
that socket. The test 
first locate the prope! 
tube At the bottom of the instrument 
panel there are labeled 
“Heater” and “Sensitivity.” The proper 
settings for these indi- 
cated with each tube Once the 
controls are set, the tube is plugged 
into its socket, a Test” button is 
depressed and the condition of the tube 
is revealed on the large 4% inch meter 
The three indications are y 
and “Replace 

If desired, the 
ductance 


procedure is to 


socket for a 
two controls 


controls are 
listing 


“(Good,’ 


exact mutual 
each tube can be 
the “Sensitivity” 


con- 
value of 
obtained by setting 
control according to a separate chart 
attached to the inside of the front 
In addition, this instrument will 
reveal tubes with 


cover 


also gassy tubes 
tubes 


Tube 
cathode 


and 
grids 


grid-to-cathode leakage, 
having 
shorts, and 
grid and cathode, grid and screen, o1 
grid and plate, will automatically light 
up a neon bulb Another 
feature of this instrument is its line 
voltage regulator This 
tains test voltages constant over power 
line from 105 volts to 125 
volts 

An interesting feature of the 
500 is the provision made for keeping 
the socket panel plate up-to-date. The 
designers of this instrument recognized 
that new tubes are appearing constant- 
ly and a tube tester must keep abreast 
of these changes if it is to retain its 
usefulness for any extended period of 
time. To meet new 
plate will be prepared when- 
ever a significant number of new tubes 
has been developed. The instrument 
owner will then be able to obtain this 
plate for a nominal charge and use it 
to cover the original plate 

The Model 500 “Dyna-Quik” tester 
is specifically designed to be taken into 
the house where a rapid check of all 
receive! may be made. In this 


contaminated 


between heater 


automatic 
circuit main- 


variations 


Model 


this situation, a 
overlay 


tubes 
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Checking 


When servicing in the home, 


time is money; these tube 


testers save service time. 


respect it will not only pin-point tubes 
which are definitely bad 
life test will 
which are on thei to becoming 
defective. By calling the latter 
to the set owner's attention, callbacks 
can be significantly reduced 


TeleTest T-56 Checker 


Another rapid testing tube checker 
is the TeleTest T-56 instrument. This 
contains 60 sockets and is equipped to 
check a wide 
as well as picture tubes and selenium 
rectifiers. In addition, continuity can 
be tested in circuits having res 
as high as 1's 
tinuity exists 


but a special 


also reveal those tubes 
way 


tubes 


variety of receiving tubes 


stance 
If con 
a neon bulb wil! light up 
If more than 2 megohms of resistance 
is present (and this includes an open 
circuit), the bulb will remain unlit 
The manner in which the TeleTest 
Mode! T-56 is used for its main pur 
of checking tubes is quite 
All of the tubes which can b 
this tube 
chart which is fastened to the inside of 
the top cover of the carrying case. The 
first column after the tube type contains 
the letter indicating the setting of the 
‘Filament” switch. The second column 
contains the number of the proper test 
socket on the panel of the tester. The 
third column contains the number that 
tested 
Retfer- 
reading for 


to 2 megohms 


pose simple 
tested in 


instrument are listed on a 


ndicates the section to be 
The fourth column has the 
number or meter 
that tube type. If a tube 
there will be only one 
setting and one reference number. A 
tube can have as many as four sec- 
tions. In the event that the 


ence” 
has only one 


section section 


tube has 


The two tube testers shown here 
check all of the popular tubes 
used in radio and TV sets. 

On the left is the B4K 
“Dyna Quik.” the one 

below is by TeleTest. 


there will be 
number for each 
section and a separate reference num 


more than one section 


& separate section 
ber 

The reference number 
meter scale 


refers to the 
This seale is divided from 
0 to 100. In checking a tube, if the 
meter reads on or below the reference 
number for that tube, it can be con 
sidered faulty and should be replaced 
For a tube to be considered good, the 
meter should read above the reference 
number 

Just beneath the indicating 
there are three neon bulbs 


metet 
Inter-ele 
ment shorts automatically light one of 
these bulbs prior to the test of the 
tube or section of the tube. Heater- to 
revealed by the 
lighting of one of the other neon bulb: 
The third bulb lights up when a tube 
is gassy, or there is grid emission o 


cathode shorts are 


there is less than the desired resistance 
(The latter 


referred to as a high re 


between grid and cathode 
is sometimes 
istance grid short, which is obviously 
a misnomer, or as grid leakage 

kither of the 
may be used in the home 
ary purpose) or they may be used in 
the shop. In the latter place it has 
been suggested that customers be per 


foregoing tube tester 


(their prim 


mitted to check their own tubes. when 
these are brought in. It has been fayind 
(surprisingly enough) that when a cus 
tomer checks the tubes himself, he is 
more likely 


ing up bad 


to replace all thos 
Whatever the p 

behind this the serv ice 
benefits two ways. First, he 


how 
chology 
technician 
sclis more 
does not lose 20 to 
30 minutes checking tube yw 


tubes Second, he 
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Fig. 1. The complete projection color TV receiver showing the color con 
verter described in the December, 1954 and January, 1955 issues in the up- 
per compartment and the color wheel and switch in the lower. The com 
plete 6-tube keyer chassis mounts in the cut-out section of the converter. 


In response to requests from readers — here is how you 


may use a color wheel and one projection unit with the 


color TV converter described in the Dec. and Jan. issues. 


CH OR + BONA 


100,000 ohm, * 
Rr—2700 ohm, 
» Rem 22 megohm, ' 

R 4700 ohm, 1 w. res. 
c 25 wld. capacitor 

1 wld. capacitor 

1000 why. 14. choke 

y 12BH7? tube 

GARE iube 


“= Fig. 2. Schematic diagram and 
parts list of one of the keyer sections 
used for selecting the right color signal 
to go with the color filter in front of the 
projector. Three keyers are required. 


By JAY STANLEY 


HE original model of the color con- 
T erter described the December 

1954 and January ‘55 issues of RapIo 
& TELEVISION News was designed for 
use with a 3-unit projection system 
This is by far the simplest way to get a 
color set going but of course it is a 
somewhat cumbersome way to do the 
job. For this reason, many readers 
have asked for data on using one 
projection unit and obtaining the color 
with a color wheel 

This article outlines ich a system 
as shown in Fig. 1. It is not intended 
as a step-by-step construction article 
but, rather, will present a method that 
has been developed from experimental 
work with a color wheel system so 
that the experienced technician can, in 
working out his own layout, avoid 
many of the pitfalls which may othe 
wise plague him 

In theory, a color-wheel system is 
quite simple. First, there needs to be 
a switching system between the red 
green, and blue outputs and the picture 
tube, so that the proper output can be 
switched to the picture tube at the 
proper time. This must coincide with 
the time when that section of the color 
wheel is in front of the tube. For ex 
ample, when the color converter is de 
livering a red signal to the projection 
tube the red segment of the color 
wheel should be in front of the tubs 
so that a red image is projected 

Of course, this switching action can 
start with a rotary switching device on 
the shaft of the color wheel, as shown 
in Fig. 3. But the difficult part of the 
job comes from the need to sync the 
color wheel so that it stays exactly in 
step with the vertical sync frequency 
of the set. This is necessary to make 
certain that the “crossover” point 
(when changing from one colo. to the 
other) occurs during retrace, and not 


Fig. 3. Commutator-type switch on the shaft of the color whee! used for break- 
ing the color signal into a field sequential one to operate properly with the color 
wheel. The switch shown here is an example of what may be used. the con 
structor should use his ingenuity to devise one that is precise and practicable. 
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during the regular scaining time. If 
the latter happens, a bar works up and 
down on the screen, much like a ver- a 
tical blanking bar Rs, R>—470,000 ohm, ' 

In an early model of the color-wheel res. 
system, it was decided to let the wheel Ri—1 megohm, Vz w. res 

. é - . . Re—10 megohm, Vy w. res 
run at random speed, switching th Re—68,000 ohm, Vp w. res 
output with commutator contacts on s, Ce—.01 ufd. capacitor 
the shaft of the color wheel. But trou- r—.25 wld. capacitor 
ble with “crossover” points and noise +—.002 fd. capacitor 
lifficulties led t aband » the sys- s—.04 uhd. capacitor 
adiihcuities 1e¢ oO abandoning nM ys 4 ald. 430 v. ele 
tem. However, if the bugs could be pacitor 

orked out, the system would be won- Vr—6ALS tube 

, " Ve—I12AU7 tube 

‘ i 8] » I t - - A if . 

rfully simple in both circuitry and ¥e-6CU6 tube 
paris 

Subsequent work has been based on 
the use of a saturable reactor. The H 
vertical sync signal is picked up from " . 
the wrid of the vertical output stage Fig. 4. Schematic dia 
(or any other convenient point in the gram and parts list for 
vertical system) and applied to a phase the color wheel motor 
detector, driving a dc. amplifier speed control circuit. 
which, in turn, varies the d.c. potential The vonage — ha 

, $a aae 

on a saturable reactor. The reactor from one of the keyer eae ron 
sections. select the one 


. . . . _ ’ . wy _ (see Tex 
controls the speed of the color-wheel Gust enauen the ean be 
motor, with the result that it keeps in 


A -- tween color wheel fil- 
sync with the vertical sweep of the TV ters out of the picture. 
set, so that the “crossover” occurs dur- 


ing the retrace when it is not visible on a | ay 200-300v1 
the screen (SMA (SMa M0“60VAC 
As shown in Fig. 2, the switching 
starts with a commutator, the rotary Fig. 5. The four vertical output type 
shaft of which is grounded. The “rotat- transformers are connected as shown 
ing’ ground is applied to the grids of here to form a saturable reactor which 
three keyer amplifier tubes in turn. controls the speed of the color wheel 
Each of the keyer amplifiers feeds the motor in conformiiy with the signal from 
. the motor control circult shown in Fig. 4. 

—_ 


Ri, Re—100,000 ohm, Yy © 
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deflector elements of a 6ARS8 tube—a 

wonderful new type developed especial- 

lv for color work. In effect. this tube the keyer amplifier tubes (points 1 and 

is a voltage-controlled single pole, 2 in Fig 2) is applied to a shaping 

double-throw switch, and at the same network to form a narrow pulse which 

time an amplifier is fed to the phase detector and com 
Here is how the switching takes pared with the vertical saw-tooth 

place. The commutator segment, as it present on the grid of the vertical out- 

grounds the grid of the keyer amplifier, put tube (see Fig. 4). The resulting 

removes the bias voltage and allows a (Continued on page 135) 

pulse of plate current to flow. The out- 

put is taken off across R, in the cath- Fig. 6. View of the color wheel and associated circuitry. Note the saturable re- 

ode circuit and is positive with respect actor and motor control chassis in the foreground. The regular deflection chassis 

to ground, This positive voltage is used furnished in the original Norelco projection television receiver is on the right. 

to switch the 6AR8 from one plate, 

which is idling (no output), to the 

plate which is driving the CRT cath- 


ode 


The color minus Y signal is fed to 
the control grid of each of the three 
6ARS8’s, one for each color. As the 
commutator rotates, it will switch the 
output to the live plate of each tube in 
turn. The net result is a sequential 
color signal applied to the CRT that 
is in step with the segments of the 
color wheel. The commutator cannot 
be used directly for switching the in- 
puts to the CRT as the noise level 
from the sliding contacts is prohibitive, 
ind of course, with a 1 megacycle 
video signal present at this point, it 
cannot be bypassed. However, the in- 
direct switching method outlined, 
makes it possible to bypass the commu- 
tator segments with a small capacitor 
(.001 pwfd.) and get rid of the high- 
frequency noise, the only noise present 
Even this small capacity will round 
the edges of the switching signals 
somewhat, but these are hidden in re- 
trace anyway 

The symmetrical output from one of 
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Fig. 1. Overall view 
of the electronical- 
lyrequiated power 
supply. Although the 
authors unit is su- 
percompact. it can 
be built on a larger 
chassis, i desired. 


ROB WAGNER, wewso 


Research and Development Lab 
Dalmo-Victor Co. 


the 


An electronically-regulated power supply— 
delivering variable output from 75 to 175 volts, = 1%. 
Up to 50 milliamperes (maximum) can be handled. 


ENTION electronically -regulated 
M power supplies to an earnest but 

inexperienced experimenter, and 
he's usually interested but often dubi 
ous because of the circuit's “complex- 
ity.” Electronic supplies are not com- 
plex, and have many advantages over 
the “junker” found beneath many 
workbenches 

The junker consists of a trans- 
former, rectifier, and brute-force fil- 
ter, sometimes followed by a gasping 
VR tube, which often fails to “light” 
when the pack is switched to a load 
requiring higher current output. The 
VR tube supply is very satisfactory 
when designed to provide a_ single 
voltage at specific current require- 
ments. What happens when the load 
increases’ There is no _ regulation 
and a walloping voltage drop! 

The electronic supply overcomes 
these difficulties and offers more stable 
regulation. The VR tube is good for 
approximately 3° regulation, but the 
electronic regulator holds the voltage 
steady at one per-cent or better, irre- 
spective of load current variations 
This is handy and dandy for powering 
the v.h.f. converter, v.f.o., or preci- 
ion audio oscillator. You want exactly 
"XX" volts d.c. for a special applica- 
tion? Twist the “Minipack” knob until 
you have the desired output voltage 
and you can that it'll 
stay put. 
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rest assured 


The “Minipack’ 
liver a variable potential of 75 to 175 
volts d.c. at a maximum load of 50 
ma It has been of more value than 
a third hand around the experimental 
workbench, so here's why it works and 
how to build it 


was designed to de- 


How the Circuit Functions 


As the “Minipack" was built to oc- 
cupy minimum space, a circuit employ- 
ing the minimum number of parts 
was designed. The trick is to eliminate 
extra filament transformers, using a 
single junk-box “BCL” power trans 
former and enough sly maneuvers to 
complete the job 

The schematic diagram of Fig.2 shows 
how this can be accomplished. What! 
No filter chokes? That's correct 
these circuits require less “mass” than 
the junkers and deliver smoother volt- 
age to boot. Here's how 

Power transformer, 7;, delivers 350 
volts each side of center tap at 70 ma 
A 5Y3 rectifier tube is employed be- 
cause most power transformers have 
a 5-volt heater winding, while recti- 
fier tubes are cheap and plentiful. The 
pulsating d.c. gets partially ironed 
flat by C,, the 40 xzfd., 450-volt elec- 
trolytic filter capacitor. Up to here 
standard power supply circuit 
about 340 rippling direct 
volts 


it's a 
delivering 
current 

The 


“gate” tubes function as an in- 


Minipa 


OK 


resistor in Sse- 
The gate 


stantaneous variable 
ries with the output 
can be opened or varying 
the grid bias. The bias is derived from 
a small portion of the output voltage, 
which is amplified by the 12AX7 con- 
trol tube and passed right back to the 
gate’s control grids. Filtering 
tion, and variable output 
this closed-loop servo 


voltage 


closed by 


regula- 
from 
system, as fol- 


result 


lows 

Assume that the supply is deliver- 
ing Output voltage at a current drain 
of 40 milliamperes, when suddenly the 
load increases to 45 ma. The output 
voltage down, but the voltage 
drop is immediately amplified and ap- 
plied as control grid bias to the gate 
Gate bias becomes less, and the gate 
opens just wide enough to allow pass- 
age of sufficient supply oltage to 
make up the difference. If you'll vis- 
ualize the time constant of this elec- 
tronic jam instan- 
taneous, you'll see average 
d.c. output entially con- 
Stant 

The preceding principl 
filtering action, too 
one volt of a.c. ripple at the output 
terminals. The proportional to 
one volt applies to the gate’s grid, the 
poor little volt get and 
the net current 
The regulatory also ap- 
plies to line and 
the “Minipack” has the answer to line 
voltage caused by 
the refrigerator starting, etc 

While you're busy readying those old 
filter chokes for stop and book 
end serv ice, how the 
action allows the electroni 
be made variable over the 
tion of its working range 

To obtain gate bias, a_ voltage 
change at the output must be ampli 
fied to the point of utility by V,, one- 
half of the 12AX7 tube. By 
proper proportioning of the voltage 
divider R:, Rs and R,, the 
amount of grid voltage placed upon 
V, to insure its operation in the Class 
“A” range. This amplifier 
reasonably stable, thus its 
voltage is held constant by using PL 
as a subminiature regulator 
tube. Current flowing from “B+ 
through R, causes the bulb to “fire” 
and its ipplie to the 
12AX7's cathode as a stabilized ref 
erence voltage (You thought ve 
didn’t like VR tubes, eh 

The 12AX7's other sect 
as a simple cathode follower 
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goes 


session as aimost 
why the 


remains es 


controls the 


> ipposing we have 
bias 
balanced out 


direct 
action 


result is pure 
same 
voltage variations 


grunts and groans 


door 


consider same 


supply to 


isable por- 


control 

correct 
must be 
operating 


voitage 


55-volt drop 


on functions 
illowing 


the 50B5 control grids to operate at 
a more positive potential. Using this 
gimmick, more current can be passed 
through the gate tubes than would be 
permissible under ordinary biasing 
conditions 

V,'s plate potential comes from the 
supply source through R., which may 
from 5 to 15 megohms. The high 
resistance limits plate current flow to 
a safe value when the supply is first 
actuated from a cold start 

Now suppose we change the 
of Rs, the output voltage control 
setting determines the operating point 
of V, $y varying Rs, we control the 
supply’s output voltage, but only with- 
in the regulatory range of the 
The output voltage is controllable from 
about 75 volts minimum 175 
maximum at 50 milliamperes, regu- 
lated within one per-cent from no load 
to full load. Try that with VR 
supply. Operating with no read 
the output voltage on a test meter 
With the supply running, keep an eye 
on the voltage reading and place a re- 
equivalent to 50 ma. load cur- 
across the output. The voltmeter 
needle shouldn't budge a smidgin—not 
enough for the naked eye to see, any- 
how! Again—try that with any ordi- 
nary power supply 

You'll find that 
occurs near the extreme 
mentioned; this happens 
12ZAX7 swing no farther 
grid In order 
lower minimum output 
the supply, the control 
furnished with a 
at the 
divider network 
fulfill that requirement 
scribed next month 

The gate tubes are a pair of parallel 
connected 50B5's, triode-connected to 
pass “high” current. Why these bot 
tles? Each tube requires 50 volts of 
heater potential, at a fortunate cur- 
rent drain of 0.3 ampere Wire the 
heaters in series, and it takes 100 volts 
at 0.3 ampere to illuminate This 
100 volts being an odd figure, we put 
the 12-volt heater of the 12AX7 in 
series with the gate tube The 
12AX7 heaters (fortunately) require 
0.3 ampere, thus the 112-volt total re 
quirement is met the wall 
output, 4 la table model radios 
leaves an extra 6.3 
power transformer 
to power the v.f.o 


be 


value 
its 


system 


to volts 


yout 
load 


sistor 


rent 


regulation 
limits 
the 

its 


loss of 
range 
because 
than 
to secure a 


can 
bias allows 
from 


must be 


voltage 
tube 
negative voltage 
bottom of the voltage 

A supply designed to 
will 


source 


be «ce 


em 


heaters 


by plug’s 
This 
volt winding on the 
which can be 


heaters 


used 


Construction Details 


The horror Fig. 3, shows one 
method of placing three cars in a two- 
garage. This 
chosen a minimum chassis space and 
then being stuck with it. This type 
of packaging is only recommended for 
circus midgets or brain On 
the assumption that may be 
as demented the designer, Fig. 3 
illustrates that all but the kitchen sink 
includ- 
and all 
trans- 


picture 


cal results from having 


surgeons 
others 


as 


is mounted beneath the chassis 
ing the 12AX7 control tube 
components other than the 
former, gate tubes, and rectifier 

The bulb, Pl,, serves a dual 


neon 
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, Re—350 ohm, Vy w. carbon res 
_R 220,000 ohm, Vy * 
470,000 ohm, \, w. carbon 
100,000 ohm carbon pot 
100,000 ohm, > » 
3 to 13 megohm, '>) & 
text; 


40 wld 


carbon res 


res 


carbon res 


carbon res. (see 


450 +. elec. capacitor 


I afd., #00» 
NE.2 neon 


Paper capacsor 
bulb or equiv 
330-0.330 +. @ 70 ma; 3 


trans 


@ 2 amps; 6.3 +. @ 4 amps not used 

feat? 
Dips 

SY 3 tube 


SOBS tube ' 


toggle switch 


12A4xX 


tube 


#1 


trans.ormer 


Fig. 2. Schematic of “Minipak 
the filament winding on the 
VR tube 
lets you 
work 

The 
grommet 
the 


purpose, functioning as both 
and pilot light. The pilot light 
know when the “B plus” is 
ing in conjunction with switch 8 
bulb fits snugly in a 
mounted in the chassis 
tograph of Fig. 1 

Two 
shown 
cable 


on 


rubber 
et pho 
power! 
In 


connectors 


output connectors ine 
different 
indatory 
after the pack was completed For 
the benefit of pleas 
note there left for 
second outlet long after the de ct 
had been finally completed and in op 
eration! 

The 12AX7 fits 
pacitor C, and the two power! 
S,andS8 the tube, remove 
the standard 9-pin 
nov red bene th 
the pin 
to a ind 


this model, use of 


became ry 
non-believers e 
was adequate roor 
the 


filter ca 
switches 


between 


To mount 
metal shell from a 
al socket, which is s« 
chassis 


by 
right-anglk 


soldering it 


bracket 


cente! 


(one wre 


Fig. 3. Under chassis appears 


power supply. By wiring the heaters in series, 


is freed to power heaters of other gear 
the filter 
is bent over and soldered to an 
pin the 5Y3 
offers a solid the 
stiff connecting 
tive terminal to pin #7 of the 
socket hold firmly i 

The series-he 
with 117 


adequate 


lug of apacitor’s outer shel 


inuset 
on 


rectifier socket 


anchor for capacitor 


while a wire its posi 


the can place 
ater 
volt a.c 

insulation 


wiring is made 


line cord, insuring 
the 


respectabl leve 


and keeping 


price of fuses at a 
There's not much 
other 


where 


remaining wiring 


all components are oldered 
they fall 

You not to de 
skill required to ter 
words on the head of a pin by minimiz 
the Minipack.” If 
that a larger “Minipack” ma 
be constructed according to the 
matic and will perform equally 
better 


iC'ontmued on 


gether 


may wish elop 


carve thousam 
ing not, rest as 
sured 

sche 
well 
pe rhaps 


page 150) 


crowded but no operational troubles have resulted. 


| 
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his 


rectifier 


the 
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By ELBERT — 


HE hottest thing to hit ham radio 

since the vacuum tube is single- 

sideband telephony. And no wonder. 
By concentrating transmitter power on 
an vf. derivative of voice input, and 
leaving out everything single- 
sidebanders are able to transmit as 
much intelligence with a few watts as 
old-fashioned A-3 users manage with 
many more. Then, using receivers with 
spike response (instead of the usual 
many-ke, plateau) improved signal-to- 
noise ratio gives the effect of another 
power boost. This adds up to a theo- 
retically possible 9-db gain over A-3, 
and there are other advantages 

There's only one trouble. Generation 
of SSB signals is a little complex. Al- 
though simple SSB transmitters have 
been built with as 


else, 


is accomplished either by breaking 
driver-to-amplifier coupling circuit and 
installing r.f. cable connectors or by 
using a tube socket adapter which pro- 
vides the external connections. Con- 
version kits for modification 
of Collins transmitters and 
Johnson “Vikings” are available. Com- 
home-built transmitters re- 
special treatment, advice on 
may be obtained from the fac- 
B & W also supply a companion 


necessary 
32-series 


posite o1 
quire 
which 
tory 


E. F. Johnson is designing a new 
SSB exciter. Details on this unit 
are aot yet available. The con 
sole shown on the left is the 
firm's 1 kw. linear power ampii- 
fier. Although it is a general- 
yPurpose unit, it is ideally suited 
for use with any SSB exciter unit 


urse necessary to retune the 
sideband generator. Main panel con 
trols are “Audio Gain,” a switchabk 
meter, band selector, driver and bal 
anced modulator tuning, and uppei 
and lower sideband A voice- 
operated relay and speaker-deactivat- 

ing circuit are included 
The companion Model 5100 transmit- 
ter incorporates a v.f.o. and 150-watt 
input amplifier to go with the SSB 
generator. Coverage from 10 to 80 
meters is con- 


switch 


few as three tubes, 
few hams build 
their own Thus 
transmitters are 
like receivers, in 
that professional 
manufacturers 
produce’ better 
gear for general 
use, and for less 
money, than the 
most experienced 
amateur builder 
Naturally, dif- 
ferent concerns 
employ different 
techniques. Before 
making a 
tion, the careful 


what we 

Kveryone 
modern 
same 
r.f. oscillator 

The 
dune) on the 
the vf 
vide through 


dyne 
“local oscillator 


There are 


aanea 


selec- 6 or .7 average 


Speak into a microphone and voice 
want is radio 
ia familiar 
receivera to change 
principles, we 
and move the 
signal will then consist of the 
frequency of the rf 
minus the audio frequency 


This combination 
upper and lower sideband frequencica of an AM 
reception, all of the 
and 
non-essential frequencies ia the 
two syatems the 
band, and the “phasing” 
are involved that 

Unfortunately, manufacturers 
here ts a rule of thumb 
input power is 1.4 times average input; Peak output or peak envelope powe 
mately equals average 
input 


neither 


A QUICK LOOK AT SSB FUNDAMENTALS 


frequency alte 
that can be 
local oscillator and 
signals to 
voice-frequency ¢ 
signal into the radio-freq 
following components: a 
wave 
Between the two, the r.f 


frequency power, 


with the mixer used 


incoming another 


can heterodyne rrent 


poiwe 


of three 


frequenciea ta tie 
signal tnd 
ie Contained in one of the 
frequencies are ercess i means 
heart of the SSR tranamitter 

brute force” which 


intelligence 
“image 


filters out all 


ayatem haa clear-cut superiority for 


power-rating ayatema vary 


The FCO rating ia the average d.c 


inpul power iverage ASE output 


nating current ia generated 
fed to an antenna and radiated 
in the 
frequency Ry 
with the 
seney apectrum 

sideband (or 
plua audio frequency and one 
oscillator 


conventionally-known 

juat aa in 
sidebands 
for removing these 


but the 
which balances out unwanted frequencies 
amateur use 
To help make 


fwo-tone 


trolled by a panel 
switch, and the 
Rut pi-net amplifier 
has the regular 
grid, plate, and 
loading controls on 
the panel. AM and 
CW operation are 
possible and the 
combination can be 
used to excite a 
legal-limit ampli- 


desired side filer 
So many Jjactora In 


front end of 
using the 
output of an 


hetero 
amounting to 
frequency will 


and 
superhetero 
both the 


“ocarrve 


addition to 
these complete 
outfits, B &@ W 
makes plug-in au- 
dio phase-shift 
networks and 17- 


compart 
input power Peak 
apprort- 
teat) should be 


amateur will ex- 
amine the field, 
survey of what 
offer to date 


Barker & Williamson 
The 51SB phasing type SSB genera- 
tor is offered by B &@ W. This unit is 
designed to be inserted between the 
driver plate and final amplifier grid in 
an already-existing transmitter. This 
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To help, here is a 
different companies 


transmitter unit to be described later. 

In the 51SB, continuous-wave out- 
put from the normal transmitter v.f.o. 
(or crystal) and driver is modulated 
and phased to produce upper or lower 
single sideband, which is fed back to 
the power amplifier grid. Modulation 
takes place at operating frequency, and 
band changing is made by a panel 
switch. When frequencies are changed, 


to-20 ke. toroi- 
dal-coil filters for amateurs who want 


to build their own 


Burnell 


Another manufacturer of single- 
sideband filters, Burnell and Company 
offers 47 to 50 kc. toroidal-coil side- 
band filters for transmitters and re- 
ceivers. Application data and circuits 
are furnished, including procedure to 
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idapt any receiver having an if. be- 
tween 200 and 1000 kc. to double-con- 
version operation with the 50-kce. side- 
band filter. 


Central Electronics 


Central Electronics, Inc. manufac- 
tures the “Multiphase” line of phasing- 
type exciters, as well as a bandswitch- 
ing broadband linear amplifier; and a 

Sideband Slicer” and “Q-Multiplier” as 
SSB receiving accessories. Two exciters 
ure available: the Model 10B and the 
20A. Both units operate either from 
crystals or external v.f.o.’s with 10 and 
20 peak watt outputs respectively. The 
10B uses plug-in coils, while the 20A 
has a panel bandswitch 

In both the SSB signal is generated 
at a frequency of 9 mc., and a mixer 
stage is used in the output circuit to 
heterodyne the 9-mc 
lesired band 


signal into the 
A crystal plugged into 
1 socket on the front panel can be used 
to operate on the 160-, 8O0- or 20-meter 
bands. A v.f.o. of proper range will 
provide operation on these frequencies 
ind also the 40-, 11- and 10-meter 
Commercial v.f.o. units for the 
while many 
amateurs use modified command trans- 
mitters, for which Central Electronics 
provides conversion kits 

Fifty-two ohm output can be fed di- 
rectly to an antenna or to a linea! 
power amplifier. Panel controls pro 
ide for upper or lower sideband, AM 
PM. or CW, as well as voice-operated 
” manual control. Besides the neces- 
sary tuning and balancing controls on 
the panel, the 20A has a tuning eye 

oth units are available as kits as 
well as in completely built and tested 
form In addition to v.f.o.-conversion 
kits, accessories include crystal-con- 
trolled 10-meter converters, and PS-1 
plug-in, pre-aligned audio phase-shift 
networks for transmitte 
builders 

Central has recently introduced a 
broadband bandswitching linear ampli- 
fier, the Model 600L Using an 813 
tube in Class AB, at 60 to 65% effi- 
ciency the amplifier has a peak power 
nput of 500 watts. The only controls 
are the bandswitch and a meter switch 
which reads reflected power, indicative 
of antenna match, as well as power in- 
put in watts, grid current, and r.f. out- 
put in amperes. A safety cut out oper- 
ites in case of severe mismatch, and 
has a panel indicator lamp and reset 
button. Bandpass couplers are used in 
the amplifier grid and plate circuits 
With broadband antennas, operation 
anywhere in a band can be enjoyed by 
just turning the v.f.o. frequency knob 


Collins 


Collins Radio Co. offers a full kilo- 
watt SSB rig for ten to eighty meters 
Or, if you wish to start small, the 
exciter may be obtained separately 

As might be expected of the devel- 
opers of a line of 


bands 


purpose are obtainable 


receiver OI 


magnetostrictive 
filters, Collins employs the filter sys- 
tem of single-sideband generation. A 
self-excited, high-stability oscillator on 
either 251.5 or 248.5 ke., depending on 


October, 1955 a 


whether lower or upper s.deband is de- 
sired, feeds r.f. to a balanced modula- 
tor where audio is mixed in and the 
carrier removed. The desired side- 
band is selected by a 250-kc. mechan- 
ical filter having a passband of 3000 
cycles. The resulting signal is then 
combined in the first mixer with r-.f 
from the self-contained v.f.o., which 
operates from 2750 to 3750 ke 
output on the 80-meter band. Two 
stages of linear amplification follow, 
giving excitation for the two 6CL6’s in 
the driver stage. The last stage ig a 
blower-cooled pair of 4X150A's. To im- 
prove amplifier linearity, r.f. inverse 
feedback is used, from the 4X150A 
plate circuit back to the 6CL6 grids 
Improper load and overmodulation 
types of distortion are prevented by 
an “Automatic Load Control” incor- 
porated in the circuit of the final am- 
plifier. Normal input is one kilowatt, 
at 2000 volts and 500 ma 

On bands other 
additional mixer and crystal oscillator 
is used, with two additional linear am- 
plifier stages before the drivers 

Either push-to- 
talk operation can be used, and re- 
ceiver muting as well as loudspeaker 
feedback prevention is provided. Ex 
citer changed by panel 
switching, while ganged capacitors and 
coils in the pi-net output circuit cover 
the entire range 

An emission-control knob switches 
operation from SSB to AM and CW 
while internal provision is 
frequency-shift-keying oscillator con 
nection. The AM signal is unique in 
that only the carrier and one 3-k« 
sideband are emitted. Although ordi 
nary broad-response receivers do not 


giving 


than 8O meters an 


voice-operated o1 


bands are 


made for 


take full advantage of this syctem, no 
material AM signal difference is said 
to result from the transmission of only 
the one sideband 

A complete set of major components 


and ACCeSSOT ICS makes possible a nume- 


ber of variations on the basic unit 


Eldico 


A 100-watt exciter-transmitter and 
500- and 1000-watt input 
linear amplifiers are offered by Eldico 
The SSB-100 exciter-transmitter is the 
phasing type with self-contained high 
stability v.f.o., 


separate 


and is completely panel 
controlled, giving output on all bands 
from 10 to 80 meters 
sufficient for effective communication 
or to drive amplifiers up to the legal 
power limit vitched 


Power output is 


Emission can be 


see 


(Top) Collins’ 75A-4 receiver for SSB re 
ception and (below) its KV'S-1 transmitter 


Eldico’s SSB-100 exciter/transmitier unit. 


(Lett) B & W's Model 5100 trans 
mitter and (above) Model 5158 
single-sideband generator unit. 
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(Top) Lakeshore’s “signal splitter” with 
jumper plug. (Bottom) Under chassis view 


from CW to AM or upper or lower 
sideband. All of the adjustments nec- 
essary for balance, carrier injection 
for AM, and tun ng, up to the powe: 
amplifier, are factory set, and need not 
be touched in normal operation. The 
final amplifier uses an AX9903 in a 
pi-net output circuit, and panel con- 
trols are provided for grid and plate 
tuning and loading. Voice-operated 
keying, a receiver-quieting circuit, as 
well as a speaker-bucking provision to 
prevent feedback to the microphone 
are incorporated 

Eldico’s 500-watt linear amplifier is 
designed to function with as little as 
3 watts peak grid drive, permitting 
its use with any of the standard com 
mercial exciters, Cabinets match the 
SSB-100. and power supplies § are 
built in, giving a complete tabletop 
outfit. Panel controls for screen and 
grid-bias give reduced power 
operation if desired. Turret-coil band- 
switching with conventional grid and 
pi-net plate circuits are used 

The SSB-1000 uses a heavy-duty 
grounded-grid amplifier with a PL-6580 
triode operating at 1000 watts average 
input and is intended as a companion 
piece to the SSB-100 exciter/trans- 
mitter. Due to the fact that the tube 
can dissipate much more than this 
amount, no power reduction is neces- 
sary when tuning. The only controls 
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voltage 


Hallicrafters’ HT-31 linear amplifier (left) and HT-30 SSB exciter (right). 


are the bandswitch and 
loading 

Eldico’s SSB rigs have built-in oscil- 
loscopes as well as meters. They also 
manufacture the VFO-10/20 for Cen- 
tral Electronic exciters 


plate tuning 


Electronic Engineering Co. 


The Elenco line includes crystal- 
filter exciters and transmitters, a 400- 
watt d.c, input linear amplifier, band- 
switching mixers, plug-in coil mixers, 
a voice-control unit, a speaker-feed- 
back preventer, crystal filters, and an 
automatic electronic antenna trans- 
mit/receive switch 

As a feature of its quartz-crystal 
filter used to separate the single side- 
band, Blenco guarantees SS-75 inter- 
nal adjustments for three years and 
for life of the unit on the Model 77 
transmitter 

The Model 77 transmitter is a band- 
switching crystal-filter job rated at 
100 watts peak envelope power. Car- 
rier is generated by a crystal oscilla- 
tor, then modulated with audio in a 
6SA7 mixer stage A crystal filter 
selects the sideband and rejects the 
carrier The signal is converted to 
frequency by additional 
mixers using crystal oscillators and a 
self-contained v.f.o. having a 200-kce 
The final stage is a pair of 
807's with 53-ohm output. Voice con- 
trol and speaker compensating circuits 
are incorporated. The only panel tun- 
ing control is the power-amplifier 
plate, since all previous circuits are 
bandpass 

The PA-400 amplifier is a 
table-top, plug-in coil job, using a pair 
of 811A triodes operating at 400 watts 
d.c. input, and requiring 6 watts driv- 
ing power Power supply is self-con- 
tained. It has low-impedance input 
and link output, and three controls 
with accompanying meters for grid, 
plate, and antenna-link adjustment 

The combination of an SS-75 exciter, 
somewhat similar to the Model 77, a 
bandswitching mixer and a PA-400 am- 
plifier in a 36” relay rack 
the basis of the 400-T series of com- 
plete 400-watt transmitters. In this 
unit, circuits supply carrier for receiver 
front-end injection, as well as the 
usual voice-control relay for transmit- 
ter keying 


operating 


spread 


linear 


cabinet is 


Gonset 


The Gonset Model 500W r.f. power 
amplifier is a bandswitching job de- 
signed to give 250 to 300 watts peak 


with driv 
SSB exciter It 


envelope powet! 
low-powel 
ate on 160 meters 
fication. Four 807 
parallel in a pi-net 
low impedance with 
the tuned circuit to vary 


from any 
will oper- 
a simple modi- 
used in 
Input is 
across 
grid drive, 
and for swamping to improve linearity 
while into the AB 
Icxciters having output 

sistors may their 


with 
tubes are 
circuit 


resistors 


operating region 
swamping re- 
require removal for 
best drive 

Main panel controls are the 
switch, grid tuning 
tuning, and loading 
and fine adjustment 
can be switched 
each tube for 
the common grid-bias circuit for 
measurement; or 


band- 
grid drive, plate 
which has a coars¢ 

The panel meter 
into the cathode of 
matching purposes; into 
drive 
into a two-range di 
indicator The self-con 
four 866 Jr's 
with high 
regulation 


ode output 
tained power supply uses 
or 816's in a bridge rectifier 
capacity filter for 
of the equipment 


dynamic 


Hallicratters 


The Hallicrafters 
switching SSB 
rated at 35 watts peak envelope powe! 
from a pair of 807’s. CW and AM 
emission are also available at the usual 
reduced power level. This exciter uses 
a 50-kc. LC filter to select the desired 
sideband. Fifty-ke. carrier from the 
master oscillator is further suppressed 


HT 30 is a band 


transmitter/excite 


through the use of a balanced modula- 
tor Upper or 
tion is made by 
ing crystals in the first mixer 
tor 

Main panel controls are the ke.-cali 
brated v.f.o., the bandswitch, and grid 
drive and plate controls for the output 
Other 
carrier 


lower sideband sclec- 
a panel control, switch- 


oscilla 


stage controls are for speech 
level 
compression 

Matching the exciter is the HT-3] 
linear amplifier, rated at 500 
watts input, or 330 watts peak envel 
ope powel Ten pe ak 
is required for drive The am 
S1IA's 


bandswitch is 


injection ind mete 


powet 
watts envelope 
power! 
plifie: 
in a 


consists of a pair of 
pi-net circuit. A 
in the grid, while the plate ci 
cuit tunes continuously from 80 to 10 
Full output is obtainable on 
The input is designed to be fed 
unbalanced lin« 


used 


meters 
CW 
by a 50- to 75-ohm 
while a pi-network output circuit a 
commodates loads of from 50 up to 
600 ohms A panel meter can be 
switched to show grid and plate cur- 
rent, as well as power input in watts 
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Central Electronics’ Model 20-A exciter (left) and broadband linear unit (right). 


Johnson 

A full thousand watts on single side- 
band as well as CW and AM phone is 
the input capability of the Johnson 
“Viking Kilowatt amplifier 
Matching desk top ind three-drawer 
pedestal are available to make up a 

Two to 3 peak 
required for SSB 
two blower-cooled 4- 
iddition to complete 


power! 


transmitting consol 


envelope watts are 
excitation of the 
250A tubes In 
shielding with contact washers on con- 
trol shafts 
used in every external lead to minimize 
interference 

The amplifier covers 
mec and the p 
works into loads 
A mode switch reduces power to 300 
ind local QSO's 


double L-section filters are 


from 3.5 to 30 

net output circult 
fro 90 to 500 ohms 
watts for tuning 


Controls are in two groups, accord- 


ing to use On top are the plate and 
bandswitch and grid tun- 
ing, and the ide-rule plate-tuning 
dial, and loading control Plate cir 
cuit LC ratio is automatically adjusted 
for optimum 
changed. A 
meter in 
main switch, fuses 
lights 

Johnson has a new SSB exciter which 
will be announced soon. Although the 
Engineering Dept. at the company 
would not release design details at the 
time of this writing, they did state that 
the equipment uses a different circuit 
approach which is claimed to provide 
exceptional stability and 
flexibility. The exciter, which is in the 
final design stages at the present time 
will include a_ built-in v.f.o., 
operated (VOX), 


other convenience features 


grid meters 


4 as frequency is 
panel has a plate- 
ignition-key type 
switch, indi- 
reset 


lowe! 
voltage 
mode 


cator and plate overload 


oper iting 


voice- 


break-in and many 


Lakeshore 
A line of phasing 
linear amplifier, a 
splitter,” an external v.f.o 
tion kits, and accessories is manufac- 
tured by Lakeshore Industries 
Their 
“Phasemaster, J1 
mobile 
tional home-station design 


type exciters, a 
receiver ‘signal 


construc- 


transmitter is the 
which 
well as the 


basic 
comes in a 
model as conven 
Peak envel 
ope input is rated at 60 watts 

A crystal master oscillator generates 
the carrier at 9 mec., which is 
bined with properly phased audio in a 
1IN34 diode modulator A 
second r-f external 
v.f.0., or a plug-in crystal, is combined 
with the signal in a 6BA7 mixer! 
to excite the final 807 amplifier at out- 


com- 


balanced 


signal from an 


stave 
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This irrangement 
reduced 


put frequency 
rs all bands, but with 
power on 15 and 10 meters 


A magic eye tube on the panel pro 


vides visual indication of 


sonance and carrier null 
There are 


ipper and 


also controls for 
sideband 
balancing, mixer and f 

A plug in anti-trip 


provides break-in voi 


lower 
tuning 
trol unit 
ing of the transmitter. The equipment 
is furnished less power supply ind can 
be operated from dynamotors such as 
the PE-103 or an equivalent 
The deluxe 
power! supply 
The P-500 is a 
B amplifier 
A built-in 
ment 
cluded Requirements are 
1250 volts dx 
be taken 
mastet! 
Tuning of both grid plate 
cuits is continuous from 80 through 10 


model comes i a dual 
500-watt 

using a pair ol 

transformer furnishes 
power, but no d.c. supply is in 
1000 to 
and grid bias which may 
Phase 


from the deluxe 


and cir- 


without coil changes or switch 
from the 
es plate 


meters 
ing. Grid drive is controlled 
front panel. A panel meter gi 
current readings 

The Lakeshore 
reception ol 


Signal Splitter’ for 
upper or lower sidebands 
55-ke. Lf 
uses printed circuits, and is a‘ 
in kit or wired and tested form 
unit either 


pe wer 


on conventional receivers 
ailable 
This 
receivet 
supply 
cabinet 


operates from 
pow t I or a 


which fits inside 


separate 
the “Splitter: 
adapter 
the unit to receivers with iLf.’s of 50 
85, 100, and 915 ke 

A jand Hopper” v.f.o 
band when 


An accessory accommodates 


heterodvned 
SSB signal, features a 
stability 


voltage regula 


operation 
against a 9-1 
potted 


oscillator circuit for 


The power supply and 
built in 
Special SSB components are offered 
for the home builder Matched diodes 
modulation transformers, r.f 


a... phase shift 


tor are 


coils and 
networks, carrier bal- 
potentiometers control 
crystals, and 
tors are also available from the 
manufacturer 


ancing 
reiays 


voice 
variable capaci- 


same 


Millen 


Millen, Inc manufactures 
ninety-degree audio phase-shift net 
both receivers and transmit- 
Precision resistors are used, and 
factory adjustment need not be 
touched. The 75012 gives 90° differ- 


James 


works for 
ters 


Gonset's SSB amplifier (above) and top 
chassis view of linear amplifier (below) 


Lakeshore's P.500 power amplifier (above) 
and Phasemaster, |r’, a builtup kit 


13 degree s the 


2750 evel 


ential 


range of 2 to 
Transitron 


A table-top 500-watt linear amplifier 
with self-contained power supply is of 
fered by Transitron, Inc. It feature i 
continuously-tuned 
bandswitching pi-net output to feed a 
0- to load. Amplifier 
tion is adjustable from class A to ¢ 

In conclusion, the 


grid circuit ind 


75 ohm opera 


mere use of one 


circuit or another is not as important 


as the integrity of the manufacturer 
Past with a 
personal examination of their gear tell 

whatever you! 
budget, there is now a 
single-sideband outfit to match WT 


experience concern, and 


the story gut tastes 


and operating 
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By BERT 


FEW months ago I let off some steam 

about the menace of the so-called audio 
discount houses. With a subject as contro 
versial as that, I expected to get quite a 
number of letters, both pro and con—and I 
did. What floored me though, was the large 
number of readers who really tore into me, 
in defense of the discount practice! To be 
quite frank, I was rather taken aback by 
some of these tirades, until I examined these 
letters more carefully and then the big light 
dawned! You see, when one lives in New 
York, you are at the “hub of the universe” as 
far as high fidelity is concerned and this 
sometimes leads one to forget that the U. § 
is a very big place and there are faithful fol 
lowers of the hi and the fi in every nook 
and cranny of all the 48! The discount 
situation I was so worked-up about, is far 
different than the one for which I was taken 
to task in those letters. In short, the dis 
count practices which I wrote about are 
largely a New York phenomenon, with off 
shoots in Chicago and other big city centers 

Let me explain, Back in the very early 
days of high fidelity, about the only places 
that handled hi-fi equipment were the 
radio parts jobbers. To the average person 
these were formidable establishments, for not 
only were the windows full of intricate and 
intimidating electronic gear, but there was 
usually displayed in a most conspicuous 
place a big sign which read “Wholesale 
Only.” The sign referred to the fact that 
radio technicians could buy in these estab 
lishments at prices which were generally 40 
per-cent off manufacturer's list. If the per 
son in search of equipment was fortunate 
enough to get by the wholesale requirement, 
he enjoyed that fat discount. If the parts 
jobber was adamant (and most were) the 
customer had to deal with the service shop 
and pay the full list 

It was a pretty stultifying situation and 
had it remained so, hi-fi would still be in 
swaddling clothes. However, probably be 
cause the average radio service shop did not 
have the money necessary to stock hi-fi 
equipment, they never became a big factor 
in the business. What happened was that 
some of the parts jobbers let down the bars, 
and as soon as it became known among the 
local enthusiasts that they could get the dis 
count, their volume convinced the dealers 
that hi-fi was worth pursuing as a going 
business 

The thing that really broke the dam and 
started hi-fi on its amazing sweep of the 
country was the big mail order houses, All 
of them, Allied Radio, Concord-Lafayette, 
Vewark, etc. printed catalogues by the hun 
dreds of thousands in which they offered all 
hi-fi equipment at 40 per-cent off the list 
Faced with this competition, most of the 
local parts jobbers saw the light, gave up 
the wholesale baloney and installed regular 
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hi-fi departments. While a few held out, for 
the most part the victory was complete. The 
manufacturers of hi-fi equipment dropped 
the “fiction” of the list price and there was 
established what is known today as “audio 
phile net.” It must be said, however, that 
a few manufacturers have such widely di- 
versified lines which embrace both audio and 
“radio parts,” that they have kept a list 
price on their equipment. It is now evident 
to me from some of the letters I have re- 
ceived that in certain sections of the country 
some “johnny-come-lately” dealers are try- 
ing to extract the full list price from the 
unknowing audiophile. Since it is virtually 
impossible to become a hi-fi enthusiast with 
out eventually getting “hep” to the pricing 
situation, most people soon know whether or 
not they have been “taken” by a slick 
dealer 

Small wonder then, that I received some 
irate letters from people who thought I was 
defending the “list price” artists! Nothing 
could be further from my mind! I thought 
the hi-fi price structure was so weil known 
and widely disseminated that when I talked 
about discounts, I would not be stepping on 
anybody's toes. Please believe me, I think 
anybody who has paid a manufacturer's list 
price for audio equipment has literally been 
robbed! The discount houses and the prac- 
tices that I was referring to are the organiza- 
tions which cut the audiophile net price 

A legitimate hi-fi dealer works on what 
is considered a relatively small margin of 
profit in most retail businesses. This is gen- 
erally 3344 per-cent gross profit. Out of that 
profit, the dealer must maintain well 
equipped and expertly staffed showrooms, a 
representative stock, service, repair, and de- 
livery facilities, ete., ete The good hi-fi 
dealer gives freely of his advice and time 
and you are afforded services which would 
be unheard of and be considered ridiculous 
in other businesses. Yessir, in most hi-fi 
salons you get a fair shake you get your 
money's worth and then some! Now let’s 
face facts if you are offered equipment 
for 10 to per-cent off the audiophile net 
price, that means the shop you are dealing 
with is only making from 13 to 23 per-cent 
profit. You don't have to be a CPA to 
know that an organization which has to of- 
fer the kind of services which are a neces- 
sary adjunct of the hi-fi business, cannot 
survive on such low profits. Obviously, if a 
dealer does offer these discounts, something 
has got to be missing and that “something” 
is the personalized attention and service 
which are a must in the sale of hi-fi equip- 
ment It also follows that even with the 
elimination of the services, the discounter 


The opinions expressed ole are those of 
the reviewer and do not necessarily et the views 
er opinions of the editors or the publishers of this 
Magasine 


must do a volume business 
above water 

As I said in the previous article, if you're 
a hi-fi expert, and you know exactly what 
you want, and know how to install and serv- 
ice your equipment, then there is some justi 
fication in going to a discount house. (Al 
though, I've seen a lot of “experts” get really 
stung.) Since the vast majority of people are 
not experts they have to rely on the integ- 
rity of the shop they are dealing with to 
guide them in selecting hi-fi components. In 
a discounter’s shop this has no validity 
there the credo is sell, sell anything at all to 
keep up the volume, no matter if the equip 
ment is not what the buyer wants or needs 
at all! Therein lies the danger to high fideli 
ty 

Many people who were sold what was 
purported to be a hi-fi music system, are 
saddled with equipment that won’t work, 
or is imbalanced and on which they can’t get 
any service. Is it any wonder these people 
are soured on high fidelity? And remember 
this word of mouth may be the best 
advertising, but it is also a devastatingly 
effective way of ruining a business. Ten 
people sour on hi-fi can tell 50 of their 
friends about their raw deal, and the 50 
friends will pass on the word to 100 of their 
friends and so on ad infinitum. Yes, the 
manufacturer's list price was and is a fic 
tion and I sincerely hope no one will get 
clipped by this device. And just as sincerely, 
I insist that anyone who cuts the audiophile 
net price cannot properly sell and service 
hi-fi equipment. I hope I have made my- 
self clear to those who thought I was en- 
couraging “list price” buying 

Since this is the last issue before the New 
York Audio Fair, I want to invite any of 
you whe plan to attend the show, to visit 
the Rapio & Terevision News exhibit, 
whici. his year will have a most interesting 
and unusual display I can usually be 
reached there when I’m not floating around 
the show, and I will try to answer any ques- 
tions you might have about records or 
equipment 

Equipment used this month: ElectroSonic 
professional arm and cartridge, H. H. Scott 
strobe turntable, Marantz audio consolette, 
Fairchild 50-watt amplifier, Jensen “Im- 
perial” and National catenoid speakers 


keep his head 


RAVEL 

DAPHNIS AND CHLOE 
Minneapolis Symphony Orchestra con- 
ducted by Antal Dorati. Mercury MG 
50048. RIAA curve. Price $6.35. 

This is the second complete “Daphnis and 
Chloe” to appear on LP and I think it is 
fairly safe to say that in view of the quality 
of this edition and the previous Ansermet 
reading, no record company will be impru 
dent enough to another version for 
a long time to come. I don't quite know 
where to begin with the review of this record 
ing. I've listened to it in its entirety four 
times now, and have discovered new riches 
with each hearing Yes, this recording is 
that good, one of the small group of LP's 
in the catalogue which can be considered 
outstanding. This has everything you would 
want in a recording an authoritative and 
spine-tingling performance, a virtuoso or- 
chestra at the top of its form, and some of 
the most incredibly realistic sound ever en- 
graved on a disc! I probably should admit 
that my enthusiasm for this recording is 
somewhat of a reflection of my fondness for 
this fabulous score Of all the wonderful 
things Ravel wrote, this undoubtedly his 
masterpiece 

For those of you who are familiar with 
the music only through the two suites usually 
heard in the concert hall, this will be a 

(Continued on page 144 
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Sensational 
FM Performance 
ata 
Best-buy Price 


The 311 FM Tuner, $99.95* 


There are NO weak stations with this new tuner 


® Terrific 3-microvolt sensitivity makes distant stations 
sound as clear and strong as those nearby 


@ New wide-band FM design gives super-selectivity, to 
separate stations so close together you would ordinarily 
pass right over them. 


® Wide-band circuitry insures rock-steady, drift-free re- 
ception, so you never need readjust tuning 


® Automatic gain control always keeps tuner perfectly 
adjusted, no matter how the signal varies 


TECHNICAL SPECIFICATIONS 
2-megacycle wideband detector 2 stages of full limiting 80 db rejection 
of spurious response from cross-modulation by strong local signals low 
impedance output equipped for multiplex beautiful accessory case $9.95* 
*Slightly higher west of Rockies 


310 FM BROADCAST MONITOR TUNER 
For perfectionists and connoisseurs, H. H. Scott offers the 
310 FM tuner. High Fidelity Magazine says: The 310 
x is a tuner that seems as close to perfection as is prac- 
tical at this time.” The Audio League Report says: “The 
310 is the most sensitive tuner we have yet tested.” Price, 
including case $149.95 East Coast; $157.45 West Coast. 


by 


"“' §cott 


Most Complete 
Amplifier Made 


Full 30 Watts 


210-D Dynaural Laboratory Amplifier, $169.95* 


Includes famous DNS — makes worn records sound new again 


s Complete professional equalizer-preamplifier with mag- 
nificent new 30-watt power amplifier 


® Amazing, patented DNS (dynamic noise suppressor) 
eliminates record noise and rumble, but without losing 
audible music as fixed filters do. 


8 Seven-position record compensator exactly equalizes 
practically any record made 


® Unique features for tape-recording, with three special 
inputs for recording and monitoring. 


Write for FREE BOOKLET giving com- 
plete details on entire H. H. Scott line. 


October, 1955 


® Special provision for playback af pre-recorded tape 
through your 210-D 


# Continuously variable speaker damping control. 


TECHNICAL SPECIFICATIONS 


Input selector for 3 high-level inputs, 2 low-level phono magnetic and one 
NARTB tape playback curve fre 
quency response flat from 19 cps to 35,000 cps 
filter harmonic distortion less than 0.5% 
modulation less than 0.25% beautiful accessory case $9.95* 
"Slightly higher west of Rockies 


high-level phono (constant amplitude 

& ‘ t 
adjustable record distortion 

first-order difference-tone inter 


Service Sho 


By JOHN T. FRYE 


THE TECHNICIAN AND PROGRESS 


ARNEY dawdied on his way to 
Q work with the lagging step of a 

reluctant schoolboy—-and what a 
glorious morning it was for dawdling! 
Not the smallest cloud marred the in- 
verted azure bow! of the October sky. 
The lawns, still green because of early 
fall rains, sported only an occasional 
fallen leaf to accent their dewy emer- 
ald beauty. Trees along the street 
showed just the faintest copper sheen 
to hint at the gorgeous color that 
would soon be theirs, and the air that 
brushed Barney's freckled cheek was 
fresh and cool and sweet. 

Somehow, on such a morning, it 
seemed exactly right that he should 
find Mac, his employer, chuckling 
jovially to himself inside the service 
shop 

“What's so funny?” 


Barney * asked 
with a grin of anticipation 

“Well, I just had a sharp reminder 
that you can’t be a smart aleck and 
a good businessman at the same time,” 


Mac confessed. “Remember those two 
radios that fell off the tailgate of the 
semi-trailer as the driver was backing 
into a loading dock and that were 
crushed beneath the wheels? You'll re- 
eall the trucking company brought 
them over to see if perhaps we could 
salvage one good set out of the two, 
but a quick check showed this was 
hopeless. Anyway, both sets were still 
lying on the service bench when an 
early customer brought in his receiver 
Since Matilda is on vacation, he came 
on back to the service department and 
started giving me the set's symptoms. 
Right in the middle of his recital his 
eye lighted on those two clobbered 
sets, and he asked what happened to 
them. I couldn't resist the tempta 
tion to explain airily that they were 
just a couple of radios that gave me a 
hard time and made me lose my 
temper; and then I waved significant- 
ly at the five-pound sledge on the floor 
beneath the bench. You know, I had a 
heck of a time persuading that guy to 
leave his set with me; and I'm still not 
sure I convinced him I was kidding! 
From now on, I'll confine my joking to 
after-business hours.” 
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Barney walked over to the bench, 
highly pleased that the nearly-infall- 
ible Mac was admitting to error, and 
picked up the book his boss had tossed 
aside as he started relating his ex- 
perience with the customer. 

“*Atomic Radiation Detection and 
Measurement by Haroid S. Renne,’” 
tarney read off the cover. “How come 
you're going in for this stuff? Isn't it 
sort of off-trail for a radio and TV 
technician?” 

“Not any more,”’ Mac denied. “Elec- 
tronies and atomic energy are moving 
closer together every day, and it takes 
a real hair-splitter right now to say 
where one leaves off and the other 
begins People expect us to know 
something about nuclear energy. Al- 
most every day someone pops a ques- 
tion at me that I can't answer about 
Geiger counters, how the atomic sub 
works, or what is the effect of atomic 
radiation. The fact this book is pub- 
lished by Howard W. Sams, who spe- 
cializes in publishing data for service 
technicians, proves he considers the sub- 
ject important to us. And I know the 
kids who read the comics and the 
science-fiction magazines consider mé 
a real square because I can’t answer 
their questions about how many roent- 
gens of exposure they're getting from 
their fluorescent watch dials, etc.” 

“From the looks of this table of con- 
tents you ought to be an authority 
after you read the book,” Barney com- 
mented as he went on to read aloud: 
“*Atomie Structure, Atomic Radiation 
and Its Effects, Commercial Geiger 
Counters, Scintillation Counters, Do- 
simeters, Home-Built Counters, Civil 
Defense, Prospecting, Applications of 
Nuclear Science. Looks like you get 
quite a dose of both theory and prac- 
tice, When you get through with the 
book, I'd like to read it. Maybe I'll 
build me a Geiger counter.” 

“You'll certainly be welcome,” Mac 
promised; “and don't overlook the 
Manufacturer's Directory, Product Di- 
rectory, and Bibliography in the back 
when you start collecting parts or want 
to pursue the subject still further.” 

“You know,” Barney reflected, “life's 


really getting difficult for us service 
technicians. It's not enough that we 
have to read and study like mad just 
to keep up with the new developments 
in the radios and TV sets we work on. 
Oh no; in addition, we're supposed to 
keep abreast of the very latest in color 
TV, nuclear energy, transistors, printed 
circuits, and goodness knows what all 
else. And these related fields do not 
hold still, either. Almost every day 
sees new developments in them. Color 
TV sets are undergoing a much-needed 
simplification process; transistors are 
coming on the market with power out- 
puts measured in watts instead of 
milliwatts; entirely new techniques 
are being developed in printed circuits. 
Sometimes I wish everything would 
just stand still for a year or so and 
let me catch up.” 

“I know exactly how you feel,” Mac 
said sympathetically; “and there’s a 
lot of difference between knowing some 
theory of a subject and in knowing 
that subject well enough to service 
equipment connected with it, as we 
must do. I often think really smart 
manufacturers would do everything 
possible to make their new products 
easy to service. The good-will this 
would generate with service techni- 
cians would be passed along to cus- 
tomers and promote much quicker ac- 
ceptance of the new device. When new 
equipment is hard to service or is in- 
troduced without sufficient service in- 
formation preceding it, it is launched 
under a decided handicap 

“I remember when one car manu- 
facturer introduced his first V-8 motor 
the mechanics promptly gave it a black 
eye because it was hard to service and 
required special tools. They complained 
you even had to jack up the motor to 
remove the oil pan! Garagemen 
knocked this car so consistently and 
thoroughly that the public was slow to 
accept it. Another example is the 
wristwatch. At first jewelers disliked 
these because of their small and in- 
tricate works. The watch repairmen 
gave their customers the impression 
that these despised wristwatches were 
not practical timepieces and that buy- 
ing one was a poor investment. It is 
only in the past few years that this 
prejudice has been largely overcome.” 

“What do you think the TV manu- 
facturers could do to make things 
easier?” 

“One simple thing would be to color 
code or indicate in some other easy-to- 
see manner the important check points 
in a chassis. Where to introduce the 
sweep signal, where to connect the 
scope for viewing the video if. curve, 
where to connect the for dis- 
criminator alignment and all 
other important points that are usually 
indicated on a diagram as ‘A,’ ‘B,’ ‘C,’ 
etc., should be plainly marked. It is a 
great nuisance to have to trace out 
the circuit and see exactly where ‘the 
junction of Rw, Ry, and Ce’ is. Mark- 
ing this important junction point with 
a dab of color or a little tag would 
save the technician valuable time and 

(Continued on page 188) * 
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ADVANCE! Raise your earning power-learn 


RADIO-TELEVISION-ELECTRONICS 


by SHOP-METHOD 


HOME TRAINING veil 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


T.R.F. Receiver 


Signal Generator Audio Oscillator 


National Schools Training is All-Embracing 


National Schools prepares you for your choice of many 


job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own « Broadcasting 

Radio Manutacturing, Sales, Service « Telecasting 

Television Manufacturing, Seles, Service 

Laboratories: Installati ha e of Electronic Equipment 

Electrolysis, Call Systems 

Gorages: Auto Radio Sales, Service 

Sound Systems and Teleph c 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
pire | all phases of re- 

i , servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratoriés and classrooms! 
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ies, Engineering Firms 


You also 
receive this 
Multitester 


Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
modern ont shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No extra 
charges. 


FREE! Ravio-tTv BOOK 
AND SAMPLE LESSON! 
Send today for 
National Schools’ new, 
illustrated Book of Oppor- 
tunity in Radio-Television- 
Electronics, and an actual 
Sample Lesson. No cost— 
no obligation. Use the 
coupon now—we'll 
answer by return 


airmail. 
APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 
Resident and 
Home Study 


Courses Offered! 


NATIONAL SCHOOLS 


VECuNICAS yasoe TRAINING SINCE 1905 
ngeles 37 “uf ‘ ® 9 Catesge 5Qe W. Pols Strogt 
in Car 3 "aii We of Mectings Street, Vencouve “ 


GET FACTS FASTEST! MAIL TO OFFICE NEAREST you! 
(mail in envelope or paste on postal card) 
NATIONAL SCHOOLS, Dept. 84-105 
4000 S$. Figueroa Street 323 West Polk Street 
Les Angeles 37, Calif. Chicage 7, Wi. 
Send rree Radio-TV Electronics book and rree sample 
lesson. No obligation, no salesman will call 


NAME BIRTHDAY 19 


ADDRESS 


ZONE STATE 
nterested ONLY in Resident Training at Los Angeles 
Give Date of Discharge 


city 
Check here if 
VETERANS 


Scan an enenasabanes@menesananen Oaswwananaanal 


ae Each the eres What I You have? A High-Voltage 


Transistor 
Power Supply 


By 
with ovtometic stert end ROBERT WwW. CHAMBERS 


step, belance mounted 3 
toneerm, 4 pole motor and 
ond other basic rec : 


ord playing fea = 4 G. COLEMAN 


tures of famed 


#C 80 changer 
A compact unit which can 


be used to power Geiger 
or scintillation counters. 


Y—  ~ Wedel R680... "The Triumph i mY 
7, $ 50 HEN the April 1955 issue of this 
49 LC Wh cr?» magazine appeared on the news 
stands the authors had just completed 
Enger’ choles, Gnd your beet the construction of their own scintil- 
buy > wees lation counters. Since the major prob- 
record changers ntie, preci 
slen pusher platiorm; inter- lem we had encountered was that of 
chongeoblie removable - . " . c wooly " ore 
= fem wm a high-voltage power supply, we were 
4-pole motor ond interested in the types shown in the 
———— schematics We must confess to feel- 
features. ing slightly superior, and here's why 
Over the past several years many 
types of high-voltage low-current 


f power supplies have been proposed for 


—_— —- ee er Oe 


Medel 301... "The Prof ” use in portable Geiger and scintilla- 
( A 00 . tion counters. Although some of these 
‘89 turnta C? ; | systems have merit, the inherent dis- 
5 | advantages of many are readily ap- 
Performance certified! Each transcription . : ; parent. To list a few of these disad- 
poole A Vand pS ee | vantages; excessive weight, high ini- 
4-pole motor with exclusive A All prices net, | tial cost, high operating cost, limited 
ee, eae aay lew corwidge- | reliability, large volume, poor stabili- 
ty, and discontinuous operation 
To overcome these disadvantages the 


Suit YOUT f TOHCE and YOur pocket authors set about to build their own 


supply. After due consideration it was 


decided that a transistor power supply 

| would be a welcome refinement. Cir- 

) cuitwise, the transistor serves in the 
La Hf ith a same capacity as a vibrator in that it 


‘ ‘ PB Beall interrupts the current in the primary 
< Chi ll Orld s Finest / circuit. This interruption is achieved 


SS eS SS ee ee Se wee ooe by means of an oscillator winding on 


A quality endorsed product of the British ’ BRITISH INDUSTRIES CORP 


industries Group Garrard, Leek, Wharte 
Gale, Ri, River Cage, Gensler, Multicore PORT WASHINGTON, W. Y Dept RT-10 


components Write today for 16-page ii Gentlemen 
lustrated booklet, “Sound Crattsmansmp Please send “SOUND CRAFTSMANSHIP 
to, British industries Corporation 

Port Washington, N.Y 


the transformer. This provides cut-off 


Complete schematic of the transistorized 
power supply. With the exception of 


aon the transformer, all parts are standard. 
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EASY TO LEARN CODE gy tt Bay ty 
FORD BENDIX — DELCO — COLONIAL 
It t* eney to learn oF increase speed ~~ SPECIALS — 


with an instructowraph Cade Teacher Custom Pushbutton Radios for 


1955 Ford—Plymouth—Chevrolet 
$45.47 Net | Rr—3000 ohm pot 


Saunt sl ae LYTRON DISTRIBUTING CO. r—s maarben pos 


Speed range 5 to 40 WPM. Always Cr—50 afd., 25 v. elec. capacitor 
ready—no QhM ig 1338 W. NORTH AVE., BALTIMORE 17, MD. Galata. 28 o, len, aanedtes 


ENDORSED BY THOUSANDS! Cr—.035 pid., 1600 ». capacitor 


Cy, Cs 2 uld.. 1600 +». capacitor 
Tas, Pnewrestegrere Cuge Teacher in 4 Graytune VARI-LOOPSTICK Seleett colt Baieey thatecn SIGUE os 


ond enables anyone t 


equir./ 
ona meester code without fur 
sistance. Thousands of successful operetore heve List 84,00 | Rect... Recta—Dry disc rectiher (International 
eo od the code’ with the instructegrap® System Rectifier Corp., Type U75HP 
vies todey for convenient rentel end purchase plans. “ d's ‘ eonsitive com . adi« Tr—Pert 2TC-673 svailabl from Com-Co 


INSTRUCTOGRAPH COMPANY WE Meee eau MnRIoR aE ar ae Ne lgy 


SUPEREX Yonkers, N. Y. 
47it SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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WHATS YOUR SERVICE PROBLEM ? 


(\ > 


PHOTOFACT HELPS YOU SOLVE IT 


FASTER, EASIER, BETTER, MORE PROFITABLY / 


THE WORLD'S 
FINEST’ SERVICE DATA 


PHOTOPACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production-run 
receivers and equipment. It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi 
neers in the Howard W. Sams 
Laboratories. PHOTOFACT is 
the only data prepared from the practical 
point of view of the Service Technician. 


Thousands of Service Technicians use 
PHOTOPACT daily for time-saving, profit- 
boosting service operations. If you've 
never used PHOTOFACT, you've never re- 
alized your full earning power— you've 
never given such complete customer 
satisfaction. So get the proof for your- 
self. Try PHOTOFACT—use it on any job. 
Your Parts Distributor has the Folder 
Sets you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
etc., covered in PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete pHororact Library. 


FREE Send for the PHOTOFACT 
CUMULATIVE INDEX r= | 


IT’S VALUABLE! ti 


Send for it! Your guide to 
virtually any model ever 

to come into your shop; 

helps you lecate the 
proper PHOTOFACT 

Folder you need to solve 

any service problem on . 
ony model. Once you hove the 

make and chassis number, it takes 

just 60 seconds to find the appli- 

cable PHOTOFACT Folder. Send coupon now 
fer your FREE copy of the valuable Cumulative 
index to all the PHOTOFACT Folders you need. 


—_--~- 


EASY-PAY PLAN TO 
FIT YOUR BUDGET 


Ask your PHOTOFACT Distributor . . . he'll 
show you how you con now own the 
PHOTOFACT Library through o unique 
Easy-Pay Plan thot exactly fits your needs. 
Pays for itself as you EARN MORE. 
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THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT THEY HELP 
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 


FULL SCHEMATIC 
COVERAGE 


1. Famous “Standord Notation” 
uniform symbols are used in every 
schematic. 

2. The same standard, uniform 
loyout is used for each schematic 

3. Diagrams are clear, large, 

easy to read, easy to handle 

4. Wave forms are shown right on the TV 
schematics for quick analysis by ‘scope 

5. Voltages appear on the schemotics for 
speedy voltage analysis. 


6. Transformer lead color-coding is indicated 
on the schematic 


7. Transformer winding resistances appear on 
the schematic 


8. Schematics are keyed to photos and parts 
lists. 
FULL PHOTOGRAPHIC COVERAGE 


9. Exclusive photo coverage of all chassis views 
is provided for each receiver 


10. All parts ore numbered and keyed to the 
schematic ond parts lists 


11. Photo coverage provides quicker parts iden- 
tifications and location. 
ALIGNMENT INSTRUCTIONS 


12. Complete, detailed alignment data is stand- 
ard and uniformly presented in all Folders 


13. Alignment frequencies are shown on radio 
photos adjocent to adjustment number — adjust 
ments ore keyed to schematic and photos. 


HOWARD W. SAMS & CO., INC. 
! 


Howard W. Sams & Co., Inc., Dept. 1-K5 
| 2201 E. 46th St., Indianapolis 5, ind. 


I C) Send FREE Photofact Cumulative Index. 


State ; 


| City 
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TUBE PLACEMENT CHARTS 

14. Top and bottom views are shown. Top view 
is positioned as chossis would be viewed from 
back of cabinet 

15. Blonk pin or locating key on each tube is 
shown on plocement chart. 

16. Tube charts include fuse location for quick 
service reference 


TUBE FAILURE CHECK CHARTS 
17. Shows common trouble symptoms and indi- 
cates tubes generally responsible for such 
troubles 
18. Series filament strings are schematically pre- 
sented for quick reference. 


COMPLETE PARTS LISTS 


19.A complete and detailed parts list is given 
for each receiver 
20. Proper replocement parts are listed, to- 


gether with installation notes where required 
21. All parts are keyed to the photos ond sche- 


matics for quick reference 


FIELD SERVICE NOTES 


22. Each Folder includes time-saving 
servicing in the customer's home 


tips for 
23. Valvable hints are given for quick occess to 
pertinent adjustments 


24. Tips on safety gloss removal and cleaning 


TROUBLE-SHOOTING AIDS 
25. includes advice for localizing commonly re- 
curring troubles 
26. Gives useful description of any new or 
unusual circuits employed in the receiver 
27. includes hints and advice for each specific 
chassis 
OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT Folder, re- 
gordiess of receiver manufacturer, is presented 
in o@ standard, uniform layout 
29. PHOTOFACT is a current service you don't 
hove to wait o yeor or longer for the date you 
need, PHOTOFACT keeps right up with receiver 
production 
30. PHOTOFACT gives you complete coverage 
on TV, Radio, Amplifiers, Tuners, Phonos, Changers 
31. PHOTOFACT maintains on inquiry service 
bureou for the benefit of its customers 


HELPS YOU EARN MORE DAILY 
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true-to-life in fid 
The new Americ 
sents a complete 
carbon hand micro 
all types of voice co 


"501" Series pre- 
e of dynamic or 
ones to improve 

unications. 


The attractive styling is completely 
functional . . . the gently curyad case 
fits easily into the hand, Positive opera- 
tion under all conditidgs is provided 
by a &,28cially desig cantilever 
switch. The case is mad@of die cast 
aluminum to assure du 

ninimum weight. 


Communications 
*® Police 
® Ship-to-Shore 
* Aircraft 
* Amateur 


\ 


To be heard and understood 
. + Start with an American Mi- 
crophone. Write for complete 
details and specifications to- 
day. Ask for Bulletin 501. 


MERICAN 
microphone 


company 
370 South Fair Oaks Ave., Pasadena 1, Cal. 


AN ELOIN NATIONAL WATCH 
COMPANY AFFILIATE 


current for the base of the transistor 
The transistor requires only a minute 
amount of current to provide base cut- 
off, whereas a vibrator, by comparison 
consumes a huge amount of current 
merely to keep the reed vibrating. This 
low power requirement allows the use 
of a single 22% volt battery. In fact, in 
our own case, a single 45 volt battery 
was used to provide source voltage for 
the scintillator. The power supply op- 
erated from the 22% volt tap. This 
supply delivers 2000 volts dc. at 20 
“a. maximum with an input of 22% 
volts at 10 ma. In our own case we 
supply a 1200 volt regulator tube with 
1350 volts. This requires a power sup- 
ply input of 5 ma. at 22% volts. Ina 
continuous 100 hour bench test, using 
the 22% volt tap from a Burgess 5308 
battery, the unregulated a.c. output 
from this supply dropped from 1550 
volts to 1425 volts. More than enough 
to supply the counter. 

In the field we used the 22% volt 
tap of a Burgess Z30NX. After one 


week in the field at approximately 8 
hours per day the battery was still go- 
ing strong. The physical dimensions of 
the completed supply are as follows: 
length, 2 inches; height 2% inches: and 
width, 3 inches. Weight is less than 
one pound. 

Caution: To operate the supply, R 
must be adjusted for minimum current 
before the supply is turned on. After 
the supply is turned on R. is adjusted 
for maximum output voltage and 
locked in place, all other adjustments 
for output voltage being made with 
R,. Failure to follow this procedure 
may result ir a ruined transistor 
Maximum transistor ratings: 10 ma. at 
22% volts. 

All electrical parts necessary to 
build this supply are standard, with 
the exception of the transformer, and 
are available from most electronic sup- 
ply houses. The transformer may be 
ordered from Cam-Co Engineering Co., 
11449 Segrell Way, Culver City, Cali- 
fornia for $9.75 post prepaid iO 


VIBRATO DEPTH CONTROL FOR “ELECTRONORGAN" 
By K. M. HOORN 


HOSE who have undertaken the con- 

struction of the “Electronorgan” from 
the series of articles by Richard H. Dorf 
(November and December 1953 and 
January 1954), may, like the writer, 
have been disturbed by the necessity for 
making the decision as to the “fixed 
amount” of vibrato depth to be built 
into the instrument. 

How much is enough? Will it suit 
the accoustical conditions of the room 
in which the instrument is to be played? 
Will it satisfy the desires of the different 
individuals who might play the instru- 
ment? 

These questions were particularl+ 
bothersome to the writer inasmuch as 
the instrument under construction was 
to be played in a “live” church building 
with speakers in a reverberation cham- 
ber. tt was obvious therefore that some 
means of controlling vibrato depth with- 
out shifting frequency of the master 
oscillators would be highly desirable. 

It was decided that the solution to the 
problem should be approached in three 
steps. 

l. Determine the maximum amount 
of vibrato depth to be desired using the 
cireuit shown in the articles. (A 5000- 
ohm potentiometer was selected ) 

2. Tune master oscillators to proper 
frequency at the voltage resulting from 
setting of potentiometer in Step 1. 

3. Devise means of reducing vibrato 
depth without varying master oscillator 
plate voltage from value derived in Step 


In the writer’s case the maximum 
depth oceurred with 155 volts on the 
plates from the arm of the 5000-chm 
potentiometer, 

Several complicated arrangements 
were tried with little success. However, 
the final solution turned out to be quite 
simple. 

A second 5000-ohm, 4-watt, linear, 
wirewound potentiometer was secured 
and ganged to the original, using surplus 
gears driven by an idler. The arm of 
the original potentiometer was set to 
give 155 volts on the masters using the 
original cireuit (max. depth). The arm 
of the second potentiometer was set at 


one extreme and the arm and the end 
giving zero resistance then connected in 
series with the arm of the original poten- 
tiometer and the master oscillator load. 
The gears were then meshed and set- 
serews locked. 

Counterclockwise rotation of the idler 
shaft now moves the arm of the original 
potentiometer toward the regulated d.c. 
source (reducing vibrato depth) while 
the arm of the second potentiometer 
moves to insert compensating resistance 
in series with the load to maintain mas- 
ter oscillator plate voltage (and fre- 
quency) at a constant value. 

The simple device fulfilled all expee- 
tations. A check, using a borrowed pre- 
cision frequency counter, on the highest 
frequency master (4186 cycles) revealed 
a maximum shift of 2 to 3 cycles over 
the fuli range of vibrato control, an 
amount too small to be detected by the 
ear. 

It should be noted that the two poten- 
tiometers must be identical and linear, 
to obtain these results. Those used by 
the writer were manufactured by Centra- 
lab. 

To facilitate control of vibrato by the 
organist the potentiometers were moved 
from the power supply to a blank space 
on the filterboard from which point a 
shaft could be extended to the coupler 
panel to provide “fingertip control.” A 
receptacle installed on the power supply 
in lieu of the original control, and a 
cable to the filterboard completed the 
installation. 

The device is recommended to all con- 
structors who have encountered similar 
problems. ils 


A simple alteration in the original “Elec- 
tronorgan”™ circuit permits adjustabie 
vibrato depth control by the organist. 
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RADIO & TELEVISION NEWS 


WORLD'S LEADING 
MANUFACTURER 


AMATEUR 


RADIO & TY 
SERVICEMEN 


THE 


INDUSTRIAL 
LABORATORIES 


OF ELECTRONIC 


V-7A4 VACUUM TUBE VOLTMETER: Easily the world’s largest 
selling VTVM. Features peak-to-peak scales—etched metal 
circuit board—1% precision resistors—full wave rectifier and 
AC input circuit—reads rms and peak-to-peak AC, DC, and 
ohms 


©-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest 
selling oscilloscope kit, and the most successful oscilloscope 
in history. Designed especially for color and black-and- 
white TV service work. Its 5 megacycle bandwidth and new 
500 Ke sweep generator readily qualify it for laboratory 
applications. Features easy-to-assemble etched metal cir- 
cuit board construction. 


WA-P2 HIGH FIDELITY PREAMPLIFIER: This is the world’s larg- 
est selling hi fi preamplifier kit. Features complete equal- 
ization, 5 separate switch-selected inputs with individual 
pre-set level controls, beautiful modern appearance, high- 
quality components. 


HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose 
from at prices ranging from $16.95 to $59.75. Power output 
range from 7 to 25 watts. 


DX-100 TRANSMITTER: A 100 watt phone and CW ham trans- 
mitter, offering the greatest dollar value available in the 
ham radio field today. 


Greatest Dollar Value Through Factory-To- You Selling! 


ce a 


OF THESE DISTINCTIVE ADVANTAGES! 


» The Most Complete Construction Manuals for Easy Assembly. 


>» Originality of Design—Developed Through Pioneering in the Kit Instrument 


Field. 


>» Greatest Dollar Value—Finest Quality with Real Economy. 


>» Direct Contact with Manufacturer—Lower Price, Guaranteed Performance. 


Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve 


Performance. 


High Quality Standard Components for Long-Life Service. 


HEATH COMPANY °: 


Va 


October, 1955 


BENTON HARBOR 15, MICHIGAN 


there is no substitute for 


HEATHKIT QUALITY 


YOU GET MORE: All first-run, top quality parts 
—the latest in electronic design—complete and com- 
prehensive step-by-step assembly instructions with 
large pictorial diagrams and assembly drawings. 
Proven performance through the production of 
thousands of kits. 


LL A LOW CAPACITY 
PROBE KIT 


Scope investigation of circuits encountered in TV re- 
quires the use of special low capacity probe to prevent 


ce Steaihhil ICHED CiRCUIT 


COLOR-TV 


5° OSCILLOSCOPE KIT 


This deluxe quality oscilloscope has proven itself through 


thousands of operating hours in service shops and labora- 
tories. Features the best in components—and the best in 
circuit design. 

Features amplifier response to 5 Mc for color TV work, 
and employs the radically new sweep circuit to provide 
stable operation up to 500,000 eps. In addition, etched metal, 
pre-wired circuit boards cut assembly time almost in half, 
and permit a level of circuit stability never before achieved 
in an oscilloscope of this type 

Vertical amplifiers flat within 42 db —5 db from 2 eps 
to 5 Me, down only 1% db at 3.58 Mc. Vertical sensitivity is 
0.025 volts, (rms) per inch at 1 Ke. 11 tube circuit employs 
a 5UP1 CRT 

Plastic molded capacitors used for coupling and bypass 
preformed and cabled wiring harness provided 

Features built-in peak-to-peak cali- MODEL 0-10 
brating source—retrace blanking ampli- s 50 
fier—push-pull amplifiers and step-at- 69 ° 
tenuated input Shpg. Wt. 21 Lbs 


2) Sreaddhit ETCHED CIRCUIT 


5° OSCILLOSCOPE KIT 


This is a general purpose oscilloscope for the more usual 
applications in the service shop or lab, yet is comparable 
to scopes costing many dollars more 

Features full size 5° CRT (S5BP1), built-in peak-to-peak 
voltage calibration—3 step input 
trol—push-pull deflection amplifiers—and etched metal pre- 
wired circuit boards 

Vertical channel flat within +3 db from 2 cps to 200 Kc 
with 0.09 V. rms/inch, peak-to-peak sen- MODEL OM.! 
sitivity at 1 Ke, Sweep circuit from 20 $4950 
cps to 100,000 eps. A scope you will be ® 
proud to own and use 21 ibs 


attenuator—phasing con- 


Shoo. Wt 


HEATH COMPANY ()“" 


Daystrom, Inc. 


loss of gain, circuit loading, or distortion. This probe 
features a variable capacitor to provide NO. 342 
correct instrument impedance matching $350 
Also the ratio of attenuation can be con- . 

i tb, 


trolled Shpg. Wt 


4) Sieaitthis ICHED CIRCUIT 


SCOPE DEMODULATOR PROBE KIT 


Extend the usefulness of your Oscilloscope by observing 
modulation envelope of R.F. or LF. carriers found in 
TV and radio receivers. Functions like NO. 337-C 
AM detector to pass only modulation of 50 
signal and not signal itself. Applied volt- $3 A 
age limits are 30 V. RMS and 500 V. DC. Shpg. wi. 3 tb 


5) Sieaithis €TCHED CIRCUIT 


3” OSCILLOSCOPE KIT 


This compact little oscilloscope measures only 9%" H. x 
6'4” W. x 1154” D., and weighs only 11 lbs! Easily em- 
ployed for home service calls, for work in the field or is 
just the ticket for use in the ham shack or home work- 
Incorporates many of the features of the Model 
OM-1, but yet is smaller in physical size for portability 
Employing etched circuit boards, the Model OJ.-1 fea- 
tures vertical response within 3 db from 2 cps to 
200 Ke. Vertical sensitivity is 0.25 V. RMS/inch peak-to- 
peak, and sweep generator operates from 20 cps to 100,000 
Provision for r.f. connection to deflection plates for 
modulation monitoring, and incorpo- MODEL OL-! 
rates many features not expected at 
this price level. 8-tube circuit features $2950 
a type IGP1 Cathode Ray Tube Shogo. Wt. 14 Lbs. 
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fill your test requirements — 
rai 
s 


WITH HEATHKITS amy ol 


: I 
DESIGNED FOR YOU: Heath Company test 4) is 
equipment is designed for the maximum in con- Ye Lil 
venience. Besides being functional, Heathkits rep- 
resent the very latest in modern physical appear- 
ance, and incorporate ali the latest circuit design 
features for comprehenswe test coverage. 

MODEL V-7A 


Sieathee evcnen cincurt 
RF PROBE KIT 


The Heathkit RF Probe used in conjunction with any 
1l megohm VTVM will permit RF meas- NO. 309-C 


urements up to 250 Me with * 10% accu- $350 
J . 


racy. Uses etched circuits for increased 


3) Aheadthie EICHED CIRCUIT 


VACUUM 


wee VOLTMETER KIT 


Besides measuring AC (rms), DC and resistance, the 
modern-design V-7A incorporates peak-to-peak meas- 
urement for FM and television servicing 

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150, 
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14, 
40, 140, 400, 1400, and 4000. Ohmmeter ranges are X1, X10, 
X100, X1000, X10K, X100K, and X1 megohm. Also a db 
scale is provided. A polarity reversing switch provided 
for DC measurements, and zero center operation within 
range of front panel controls. Employs a 200 pa meter 
for indication. Input impedance is 11 megohms 

Etched metal, pre-wired circuit 
board for fast, easy assembly and re- MODEL V-7A 
liable operation is 50% thicker for $2450 
more rugged physical construction. 1% e 
precision resistors for utmost accuracy. Shpg. Wt. 7 Lbs. 


circuit stability and ease of assembly Shope. Wi. t ib 


SAteathhie evcnen cincurt 
PEAK-TO-PEAK PROBE KIT 


Now read peak-to-peak voltages on the DC scale of 
any 11 megohm VTVM with this new probe, employ- 
ing etched circuit for stability and low wo. 4336-c 


loss. Reading made directly from 
VTVM scales, from 5 Ke to 5 Me. Not $550 
required for Heathkit Model V-7AVTVM Shpg. Wt. 2 Lbs. 


5) Shiaithie 0,000 Vout vc 
HIGH VOLTAGE PROBE KIT 


For TV service work or similar application for meas- 
urement of high DC voltage. Precision 


multiplier resistor mounted inside plas- NO. 336 
tic probe. Multiplication factor of 100 on $450 
the inges of Heathkit 11 megohm ad 
VTVM Shpg. Wi. 2 ibs, 


6) SneadBhie 
HANDITESTER KIT 


The Model M-+1 measures AC or DC voltage at 06-10, 30, 
300, 1000, and 5000 volts. Measures direct current at 0-10 
ma. and §-100 ms. Provides ohmmeter ranges of 0-3000 
(30 ohm cerlter scale) and 06-309,000 ohms (3000 ohms 
center scale). Features a 400 ua. meter for sensitivity of 
1000 ohms/volt. Because of its size, the M-1 is a very 
handy portable instrument that will fit in your coat 
pocket, tool box, glove compartment, or desk drawer. 
Makes a fine standby unit in the serv- MODEL M.-1 


ice shop when the main instruments $1450 
7" @ 


Steaithié 2,000 OKMS/VOLT 
MULTIMETER KIT 


The MM-1 is a portable instrument for outside servicing, 
for field testing, or for quick portability in the service 
shop. Combines attractive physical appearance with 
functional design. 20,000 ohms/v. DC, and 5000 ohms/v 
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500, 
1500 and 5000 volts. Direct current ranges are 0-150 pa., 
15 ma., 150 ma.,500 ma., and 15 amperes. Resistance ranges 
are X1, X100, X10,000 providing center scale readings of 
15, 1500 and 150,000 ohms. DB ranges cover 10 db to 
+65 db 
Features a 41%" 50 pa. meter Pro- 

vides polarity reversal on DC measure- MODEL MM-1 
ments. 1 precision resistors used in $2950 
multiplier circuits. Not affected by ° are in use, or is ideal for the hobbyist 
RF field Shpg. Wt. 6 Lbs. or beginner. An unusual dollar value Shoe. Wi. 3 tbs, 


HEATH COMPANY ‘*°"""’”, BENTON HARBOR 16, MICHIGAN 


of Daystrom, Inc. 


October, 1955 


Pjatthie The Model TS-4 features a controllable 
inductor for all-electronic sweep, improved 


[VY ALIGNMENT oscillator and automatic gain circuitry, 
high RF output, center sweep operation, 
and improved linearity. It sets a new high 

GENERATOR standard for sweep generator operation, 
and is absolutely essential for the up-to 
date service shop doing FM, black-and- 
white TV, and color TV work 


Voltage regulation and effective AGC 
action insure flat output over a wide fre- 
quency range, Electronic sweep insures 


complete absence of mechanical vibration. 

Sweep deviation controllable from 0 up to 

40 Me, depending upon base frequency. Effective two-way blanking 
Fundamental output from 3.6 Mc to 220 Mc in 4 bands. Crystal marker 

provides markers at 4.5 Mc and multiples thereof. Crystal MODEL TS-4 

included with kit, Variable marker covers from 19 Mc to $4950 

60 Me on fundamentals, and up to 180 Mc on harmonics 2 

Provision for external marker Shpg. Wt. 16 Lbs. 


Oo Sheaitthil \WNEARITY PATTERN 
GENERATOR KIT 


The new-design Model LP-1 produces vertical or horizontal bar pat 
terns, a cross-hatch pattern, or white dots on the screen of the TV 
set under test. No internal connections required. Special clip is 
attached to the TV antenna terminals, Instant selection of the pattern 
desired for adjustment of vertical and horizontal linearity, picture size, 
aspect ratio, and focus. Dot pattern presentation is a must for color 
convergence adjustments on color TV sets MODEL LP-1 


Extended operating range covers all television chan $2950 
nels from 2 to 13 : os 


-— 


1 @ 


Produces 6 to 12 vertical bars or 
4 to 7 horizontal bars Shpg. Wt. 7 Lbs 


SicidthhiE “\ABORATORY 
GENERATOR KIT 


The Heathkit Model LG-1 Laboratory Generator is a high-accuracy 
signal source for applications where metered performance is essential 
It covers from 100 Ke to 30 Me on fundamentals in 5 bands. Modu 
lation is at 400 cycles, and modulation is variable from 0-50%. RF 
output from 100,000 jv. to 1 pv. 200 pa, meter reads the RF output 
in microvolts, or percentage of modulation. Fixed step and variable 
output attenuation provided MODEL \G-1 
Features voltage regulation, and double copper plated $3950 
shielding for stability. Provision for external modula- a 
tion. Coaxial output cable (50 ohms). Shpg. Wt. 16 Lbs. 


StridithiE CATHODE RAY 
TUBE CHECKER KIT 


This new-design instrument. holds the key to rapid and complete 
picture tube testing, either inf the set, on the work-bench, or in the 
carton, Tests for shorts, leakage, and emission. Features Shadow- 
graph test (a spot of light on the screen) to indicate whether the tube 
is capable of functioning 

The Model CC-1 tests all electromagnetic deflection picture tubes 
normally encountered in television servicing. Supplies all.operating 
voltages to the tube under test, and indicates the condition of the tube 
on a large “GOOD-BAD” scale. Features spring loaded MODEL CC-1 


test switches for operator protection $2350 
7 


A | 


© 


The CC-1 is housed in an attractive portable case 
and is light in weight — ideal for outside service calls. shop». we. 10 tbs. 


Shitthie RECT READING 
CAPACITY METER KIT 


Not only is this instrument popular in the service shop, but it has 
found extensive application in industrial situations. Ideal for quality 
control work, production line checking, or for matching pairs 
Features direct reading linear scales from 100 mmf to .1 mfd full 
scale. Necessary only to connect a capacitor of unknown value to 
the insulated binding posts, select the correct range, MODEL CM-1 
and read the meter. The CM-1 is not susceptible to $ 
hand capacity, and has a residual capacity of less than 295° 
1 mmf 


o 


Shpg. Wt. 7 Lbs 


RADIO & TELEVISION NEWS 


This is one of the biggest signal generator bar- e 
gains available today. The tried and proven 


Model SG-8 offers all of the outstanding fea- 


tures required for a basic service instrument. 
High quality components and outstanding per- 
formance 

The SG-8 covers 160 Ke to 110 Mc on funda- 
mentals in 5 bands, and calibrated harmonics 


extend its usefulness up to 220 Mc. The output 
signal is modulated at 400 cps, and the RF 


output is in excess of 100,000 uv. Output con- | 


MODEL $G-8 $1950 trolled by both a continuously variable and a 
. 


Shpg. Wt. 8 Lbs fixed step attenuator. Also, audio output may 

be obtained for amplifier testing. Don't let the 
low price deceive you. This is a professional type service instrument to fulfill 
the signal source requirements in the service lab 


Q KecHbz... IMPEDANCE BRIDGE KIT 


The IB-2 features built-in adjustable phase shift oscillator and amplifier, 
and has panel provisions for external generator. Measures resistance, capaci- 
tance, inductance, dissipation factors of condensers, and storage factor of 
inductance. 

D, Q, and DQ functions combined in one control. %% resistors and %% 
silver-mica capacitors especially selected for this instru- mODEL 18-2 
ment. A 100-0-100 microammeter provides null indications 
Two-section CRL dial provides 10 separate “units” with an $5950 
accuracy of .5%. Fractions of units read on variable control. Shpg. Wt. 12 Lbs 


Q Kchhil “Q” METER KIT 


The Heathkit Model QM-1 will measure the Q of inductances and the RF 
resistance and distributed capacity of coils. Employs a 4'2” 30 micrdampere 
meter for direct indication. Will test at frequencies of 150 Kc to 18 Me in 4 
ranges. Measures capacity from 40 mmf to 450 mmf within + 3 mmf. Indis- 
pensible for coil winding and determining unknown condenser values. A 
worthwhile addition to your laberatory at an outstandingly MODEL OM.1 
low price. Useful for checking wave traps, chokes, peaking $ 50 
coils, etc. Laboratory facilities are now available to the 44 


>. 
service shop and home lab. Shpg. Wt. 14 Lbs 


& Hieaddhie 6-12 Vou 
BATTERY ELIMINATOR KIT 


This modern battery eliminator will supply 6 or 12 volt output for ordinary 
automobile radios as well as 12 volts for the new models in the latest model 
cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 
deliver up te 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two 
10,000 microfarad filter capacitors insure smooth DC output. MODEL BE-4 
Two panel meters monitor output voltage and current. Will $ 50 
double as a battery charger. Definitely required for auto- 31 “ 
mobile radio service work. Shpg. Wt. 17 tbs 


QO Hichil DECADE RESISTANCE KIT 


Twenty 1% precision resistors provide resistance from 1 to 

MODEL DR-1 
99,999 ohms in 1 ohm steps. Indispensible around service $ 50 
shop laboratory, ham shack, or home workshop. Well worth 19 ° 
the extremely low Heathkit price. Shpg. Wt. 4 Lbs 


QO Yechét VVGRATOR TESTER KIT 


Tests vibrators for proper starting and indicates the quality of the output 
on a large “GOOD-BAD” scale. Checks both interrupter 
and self-rectifier types in 5 different sockets. Operates from 
any battery eliminator delivering variable voltage from 4 $1450 
to 6 volts DC at 4 amps. Ideal companion to the Model BE-4 Shpg. Wt. 6 Lbs 


QO Hichhil VECADE CONDENSER KIT 


Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 mmf 
+ 1% precision silver-mica condensers used. High quality MODEL DC.-1 
ceramic switches for reduced leakage. Polished birch cab- $ 50 
inet. Extremely valuable in all electronic activity 16 ° 


| 


MODEL VT.-1 


Shoe. Wi. 3 ibs 


COMPANY 
BENTON HARBOR 15, MICHIGAN 4 


October, 1955 


MOLLE: 
The Heathkit Model TC-2 is an emission type tube tester that repre- 


sents a tremendous saving over the price of a comparable unit from any 

T E other source. At only $29.50, you can have a tube tester of your own, even 
if you are an experimenter, or only do part time service work. Extremely 

popular with radio servicemen, it uses a 442” meter with 3-coior meter face for 


simple “GOOD-BAD” indications that the customer can understand. Will test 

C H £ K £ R all tubes commonly encountered in radio and TV service work 
Ten 3-position lever switches for “open” or “short” tests on each tube ele- 
> ment. Neon bulb indicates filament continuity or short between tube elements. 


Line adjust control provided. The roll chart is illuminated 

Sockets provided for 4, 5, 6, and 7-pin, octal, and loctal 
tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC-2 
tubes. Blank space provided for future socket addition. Tests $ 50 
tubes for opens, and shorts, and for quality on the basis of 29 
total emission. 14 different filament voltage values provided. Shpg. Wt 99 the. 


2 Hraikthie PORTABLE TUBE CHECKER KIT 


The Model TC-2P is identical to the Model TC-2 except that it is housed 
in a rugged carrying case. This strikingly attractive and practical two-tone case 
is finished in proxylin impregnated fabric. The cover is de- MODEL TC-2P 
tachable, and the hardware is brass plated. This case imparts s 

a real professional appearance to the instrument. Ideal for 3450 


home service calls, or any portable application. 


Shpg. Wt. 15 Lbs 


€) Shaikh! IN PICTURE TUBE TEST ADAPTER 


The Heathkit TV picture tube test adapter is designed for use MODEL 355 
with the Model TC-2 Tube Checker. Test picture tubes for $450 
emission, shorts, and thereby determine tube quality. Consists 

of 12-pin TV tube socket, 4 ft. cable, octal connector, and Shpg. Wt. I bb 
necessary technical data. (Not a kit.) 


QO Kidithi... 
CONDENSER CHECKER KIT 


Use this Condenser Checker to quickly and accurately measure those un- 
known condenser and resistor values. All readings taken directly from the 
calibrated panel scales without any involved calculation. Capacity measure- 
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, ceramic and 
electrolytic condensers. A power factor control is available for accurate indi- 
cation of electrolytic condenser efficiency. Leakage test switch—selection of five 
polarizing voltages, 25 volts to 4530 volts DC to indicate condenser operating 
quality under actual load conditions. Spring-return test switch automatically 
discharges condenser under test and eliminates shock hazard to the operator. 
Resistance measurements can be made in the range from 100 ohms to 5 meg- 
ohms. Here again, all values are read directly on the calibrated scales. Increased 
sensitivity coupled with an electron beam null indicator in- 
creases overall] instrument usefulness MODEL C-3 
For safety of operation, the circuit is entirely transformer S 50 
operated. An outstanding low kit price for this surprisingly 19 > 
accurate instrument. Shpg. Wt. 7 Lbs. 


5) Siedithil NASUAL-AURAL 
SIGNAL TRACER KIT 


This signal tracer is extremely valuable in servicing AM, FM, and TV receivers, 
especially when it comes to isolating trouble to a particular stage of the circuit 
under test 

This visual-aural tracer features a high gain RF input channel to permit 
signal tracing from the receiver antenna input clear through all RF, IF, de- 
tector, and audio stages to the speaker. Separate low-gain channel provided 
for audio circuit exploration. Both visual and aural indication by means of a 
speaker or headphone, and electron beam “eye” tube as a level indicator. Also 
incorporates a noise locater circuit for DC noise checks, and a built-in cali- 
brated wattmeter (30-500 watts). Panel terminals provided 
for “patching” output transformer or speaker into external MODEL 1-3 


circuit for test purposes. Designed especially for the radio $ 
Und € A | e. and TV serviceman. Cabinet size: 9%” wide x 6%” high x 5” 2350 
deep. A real test equipment bargain. Shog. Wt. 9 Lbs. 


?, BENTON HARBOR 15, MICHIGAN 
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Used with a sine wave generator, the Model Pjathie 
HD-1 will check the harmonic distortion out- 


‘ put of audio amplifiers under a variety of 

conditions. Reads distortion directly on the 

ve “ meter as a percentage of the input signal. 

Operates between 20 and 20,000 cps. High 

. impedance VTVM circuit for initial reference 

. 5 settings and final distortion readings. Ranges 
: are 0-1, 3, 10, and 30 volts full scale. 1% pre- 
Ti 


MODEL HD-1 cision resistors. Distortion scales are 0-1, 3, 


10, 30 and 100% full scale. Requires only 3 
Shpg. Wt. 13 Lbs $4950 volt input for distortion test. 4 ME ; EK KI | 


Jhadshi’ AUDIO ANALYZER KIT 


is instrument consists of an audio wattmeter, an AC VTVM, and a 
complete IM analyzer, all in one compact unit 

Use che VT VM to measure noise, frequency response, output gain, power 
supply, ripple, etc. Use the wattmeter for measurement of power output 
Internal loads provided for 4, 8, 16, or 600 ohms. VTVM also calibrated for 
DBM units High or low impedance IM measurements made MODEL AA-1 
with built-in 6KC and 60 cps generators. VTVM ranges are 
01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw $5950 
to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg. we. 13 ibs 


2) Jhathié RUDIO GENERATOR KIT 


This new Heathkit Model features step-tuning from 10 cps to 100 Ke with 
three rotary switches that provide two significant figures and multiplier 


| 


Less than .1% distortion. Frequency accurate to within + 5% 


Output monitored on a large 4%” meter that reads voltage or db. Both 
variable and step-type attenuation provided. Meter reads zero-to-maximum 
at each attenuator position. Output ranges ‘and therefore 
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step- MOO# AG-9 


tuning provides rapid positive selection of the desired fre $3450 


quency, and allows accurate return to any given frequency Shpg. Wt. 8 Lbs 


Shishi RUBIO OSCILLATOR KIT 


(SINE WAVE — SQUARE WAVE) 


The Model AO-1 features sine wave or square wave coverage from 20-20,000 
cps in 3 ranges. It is an instrument specifically designed to completely 
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high 
level output across the entire frequency range, low distortion and low 
impedance output. Features a thermistor in the second amplifier stage to 
maintain essentially flat output through the entire fre- 

> MODEL AO-! 
quency range. Produces an excellent sine wave for audio 


testing, or will produce good, clean, square waves with a $2450 


nN 


| 


y 2 . Cee al 
ne of only 2 microsecends Shpg. Wt. 10 Lbs 


Sheidlthil RESISTANCE 
SUBSTITUTION BOX KIT... 


witch selection of 36 RTMA 1 watt standard 1 MODEL RS-1 
inging from 15 ohms to 10 megohms. Numerous 


in radio and TV work, ‘and essential in the $550 


ntal laboratory Shpg. Wi S Lbs 


Stadthil KC VACUUM TURE 
VOLTMETER KIT... 


The Heathkit AC VTVM features high impedance, wide frequency range 


very high sensitivity, and extremely wide voltage range. Will accurately 


> 


eo) 


measure a voltage as small as 1 mv. at high impedance. Excellent for 
ensitive AC measurements required by laboratories, audio enthusiasts and 
experimenters. Frequency response is substantially flat from 

, ‘ ‘ MODEL AV.2 
10 cps to 50 Ke. Ranges are 01, 03 3, 1, 3, 10, 3, 100 


id 300 v. RMS. Total db range —5i o 52 db. Input $2950 
. 


edance 1 megohm at 1 Ke Shog. Wt. 5 Lbs 


Sheathie CONDENSER 
SUBSTITUTION BOX KIT... 
ilar companion to Heathkit RS-1. Individual selec- MODEL CS-1 


8 RTMA standard condenser values from .0001 mfd 
fd $550 


Includes 18” flexible leads with alligator lips 


Shpg. Wt. 2 Lbs 
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HEATHKIT HAM GEAR 


DOLLAR VALUE: You get more for your 
Heathkit dollar because your labor is used to 
build the kit instead of paying for someone else's 
Also, the middleman’s margin of profit is elim- 
inated when you deal directly with the 
facturer 


manu- 


MODEL DX-.100 


Q Midithil 0X-100 PHONE @ 
CW TRANSMITTER KIT 


The reception given this amateur transmitter has been 
tremendous. Reports from radio amateurs using the DX-100 
are enthusiastic in praising its performance and the high 
quality of the components used in its assembly. Actual 
“on the air” results reflect the careful design that went 
into its development 

The DX-100 features a built-in VFO, modulator, and 
power supplies, and is completely bandswitching for phone 
or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All 
parts necessary for construction are supplied in the kit, 
including tubes, cabinet, and detailed step-by-step instruc- 


tions. Easy to build, and a genuine pleasure to operate 


Employs push-pull 1625's modulating parallel 6146's for 
RF output in excess of 100 watts on phone and 120 watts 
on CW. May be excited from the built-in VFO or from 
crystals (crystals not included with kit). Features five- 
point TVI suppression: (1) pi network interstage coupling 
to reduce harmonic transfer to the final stage; (2) pi net- 
work output coupling; (3) extensive shielding; (4) all in- 
coming and outgoing circuits filtered; (5) inter-locking 
cabinet seams to eliminate radiation except through the 
coaxial output connector. Pi network output coupling will 
match 50 to 600 ohm non-reactive load. Illuminated VFO 
dial and meter face. Remote control socket provided 

The chassis is made of extra-strong $16 gauge copper- 
plated steel. It employs potted transformers, ceramic switch 
and variable capacitor insulation, solid silver loading switch 
terminals, and high-grade well-rated components through- 
out, Features a pre-formed wiring harness, and all coils 
are pre-wound 

High-gain speech amplifier for dynamic or crystal micro- 
phones, and restricted speech range for increased intelli- 
gence. Plenty of audio power reserve. MODEL DX-100 
Measures 20%” W. x 13%" H. x 16” D, 

Schematic diagram and complete $18950 
technical specifications on request. Shogo. Wt. 120 Lbs 


Shipped Motor Freight Uniess Otherwise Specified 
$50.00 Deposit Required on C.0.D. Orders 


HEATH COMPANY 


A Subsidiary 
of Daystrom, Inc, 


2) 


w 


Stadhi! NEO KIT 


The Model VF-1 covers 160-80-40-20-15-11 and 10 meters 
with three basic oscillator frequencies. Better than 10-volt 
average RF output on fundamentals. Features illuminated 
and pre-calibrated dial scale. Cable and plug provided to 
fit crystal socket of any modern transmitter 

Enjoy the convenience and flexibility of VFO operation 
at no more than the price of crystal May 
from plug on the Heathkit Model AT-1 MODEL VF-1 
transmitter, or supplied with power from 


most transmitters. Measures: 7” H. x $1950 
64%” W.x 7” D. Shpg 


Stadlhhil ON AMATEUR 
TRANSMITTER KIT 


The Model AT-1 is an ideal novice transmitter, and may be 
used to excite a higher power rig later on 

This CW transmitter is complete with its own power 
supply, and covers 80, 40, 20, 15, 11, and 10 meters. Features 
single-knob bandswitching, and panel meter indicates grid 
or plate current for the final amplifier. Designed for crystal 
operation or external VFO. Crystal not included in kit 
Incorporates such features as key click filter, line filter 
copper-plated chassis, pre-wound coils, 52 ohm coaxial out- 
put, and high quality components 
throughout. Instruction book simplifies 
assembly. Employs a 6AG7 oscillator 
6L4 final amplifier. Operates up to 35 
watts plate power input. 


Shalt hic... 
ANTENNA COUPLER KIT 


The Model AC-1 will properly match your low power trans- 
mitter to an end-fed long wire antenna. Also attenuate: 
signals above 36 Mc, reducing TVI. 52 ohm coax. input 
power up to 75 watts—10 through 80 meters—tapped induc- 
tor and variable condenser—neon RF in- MODEL AC-1 


dicator—copper plated chassis and high $1450 
* 


quality components. Ideal for use wit! 
Shog. Wt. 4 Lbs 


be powered 


MODEL AT-1 


$2950 


Shog. Wt. 15 ibs 


Heathkit AT-1 Transmitter 
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“AMATEUR-ENGINEERED” 


Equipment For The Ham 


MODERN DESIGN: You can be sure of 
latest and most desirable 
Heathkits 


standard 


getting a the 


design features when you buy 


Advanced 
Heathi 


design is a minimum 


models 


for neu 


ag Shealthié ~COMMUNICATIONS-TYPE 
au. sano RECEIVER KIT 


The new Model 
performance 
bands. C 
sembly, even for 

Covers 550 Ke 
tuning 
Feature : 


RF 


image rejection on all 


AR-3 features improved IF and 
along with better 


ympletely new chassis layout for easier as 
the beginner 

to 30 Mc in four bands 

the 
ier-type power upply 

separate RF and AF gain controls 
AGC-—BFO 


and illuminated tun- 


Provides sl irp 


ind good sensitivity over entire range 


transforn electrical 


bandspread antenna 


trimmer—noise limiter jacks 
5%” PM 
ing dial 
CABINET: Fabric covered cabinet with 


aluminum panel as shown. Part No. 91- 
10, shipping weight 5 Ibs. $4.50 


2) MOLLOA 
*“Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak” 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of your receiver. Also 
provides “broad peak" for conditions where extreme 
selectivity is not required 

Operates with any receiver having an IF frequency 
between 450 and 460 Ke. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High-Q 
shielded coils. Simple to connect with 
the ceble and plugs supplied. Measures 
only 4-11/16"H.x7%”" W.x4%"D. A really 
valuable addition to the receiving 
equipment in your ham shack. 


headphone 
peaker 
MODEL AR-3 


27 e 
Shoe. Wt. 12 Lbs 


Less Cabinet 


‘$995 


Shpg. Wi. 3 Lbs 


HEATH COMPANY 
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MODEL 


A Subsidiary 
of Daystrom, Inc. 


AR.3 


3) StiiBhil NIARIABLE VOLTAGE 
REGULATED POWER SUPPY KIT 


Provide 


voits 


well filtered DC output, variable from zero to 500 
ited for stability. Will supply 
and up to 130 ma. at 200 VDC. Voltage o1 
front panel Also provides 63 
filament. Filament voltage isolated from B 

Invaluable the ham 


ad and regul 
iso VDC 
current monitored on 
VAC at 4A. for 
and both isolated from ground 
shack for ipplying operating potentials to 

: MODEL PS.3 
experimental circuits. Use in all types of re- 
search and development laboratories as a $3550 
temporary power supply, and to determine de- : 


sign requirements for ultimate power supply 


at no lo ip to 
10 ma. at 


meter 


irround 


Shag. Wt. 17 the, 


QC) eaithi anrenna 
IMPEDANCE METER KIT 


Use in conjunction with a signal source for measuring antenna 
matching, 

Will double as a phone monitor 
field strength indicator. 100 ja 
meter employed. Covers the range from 0-600 
the 


impedance, line adjustment of beam and mobile 


antennas, etc 
MODEL AM. 


$1450 


2 it 


or relative 


ohms. An instrument of many uses for 


amateur Shog. Wi 


QO Aicéc GRID DIP METER KIT 


This is an extremely valuable tool for accomplishing literally 
hundreds of jobs on all types of equipment. Covering from 
2 Me to 250 Me, the GD-1B is compact and can be operated 
with one hand. Uses a 500 jsa. meter for indi- 
with a contre] and head- 
phone jack. Includes prewound coils and rack 


MODEL GO-168 


$195° 


4 ibe 


cation, ensitivity 


Indispensable instrument for hams, engineers, 


or servicemen Shoe. Wi 


BENTON HARBOR 16, MICHIGAN 


EASY TO BUILD: The assembly instruc- 
tions supplied with Heathkits are so 


: mi ¢ complete and detailed that anyone can 
PROVIDE THE ; : : assemble the kits without difficulty. Plenty 


CONSTRUCTIVE” =. : ae \\ || of pictorial diagrams and step-by-step in- 


structions. Information on resistor color 


APPROACH TO : : codes, soldering, use of tools, etc. Build-it- 


yourself with confidence! 


HIGH-FIDELITY Oo Staithit ADVANCED-DESIGN 
nory AMPLIFIER KIT 


The 25 Watt Model W-5 is one of the most outstanding high fidelity amplifiers 
available today—at any price. Incorporates the very latest design features to 
achieve true “presence” for the super-critical listener. 

Features a new-design Peerless output transformer, and KT66 output tubes 
handle power peaks up to 42 watts. The unique “tweeter-saver” suppresses high 
frequency oscillation. A new type balancing circuit results in closer “dynamic” 
balance between output tubes. Features improved phase shift characteristics 
and frequency response, with reduced IM and harmonic distortion. Color styling 
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tuner 

Frequency response—within + 1 db from 5 cps to 160 Ke at 1 watt. Harmonic 
distortion only 1% at 25 watts, 20-20,000 cps. IM distortion only 1% at 20 watts, 
using 60 and 3.000 cps. Output impedance 4, 8, or 16 ohms. Hum and noise—99 db 
below rated output. Uses two 12AUT7's, two KT66’s and a 5RAGY 
KIT COMBINATIONS 
W-5M Amplifier Kit: Consists of main amplifier and 
power supply, all on one chassis. Complete with all neces- S 75 
sary parts, tubes, and comprehensive manual. Shpg. Wt. ° 
31 lbs. Express only 
W-5 Combination Amplifier Kit: Consists of W-5M 
Amplifier Kit listed above plus Heathkit Model WA-P2 
Preamplifier Kit. Complete with ali necessary parts, $ 
tubes, and construction manuals. Shpg. Wt. 38 Ibs. Ex- . 


press only. 


Stedlthid OUAL-CHASSIS WILLIAMSON TYPE 


nour AMPLIFIER KIT 


This is a very popular high fidelity amplifier kit that features dual-chassis type 
construction the resulting physical dimensions offer an additional margin of 
flexibility in installation. It features the famous Acrosound TO-300 “ultra-linear” 
output transformer, and has a frequency response within + 1 db from 6 cps to 
150 Ke at 1 watt. Harmonic distortion only 1% at 21 watts. IM distortion at 20 
watts only 1.3% at 60 and 3,000 cps. Rated power output is 20 watts. Output im- 
pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SN7's, 
two 5881's, and a 5V4G. 

KIT COMBINATIONS: 

W-3M: Consists of main amplifier and power supply for oe 75 
separate chassis construction. Includes alt tubes and com- asd 
ponents necessary for assembly. Shpg. Wt. 29 lbs., Express . 
only. 


W-3: Consists of W-3M Kit listed above plus Heathkit y 50 
Model WA-P2 Preamplifier described on opposite page. e 
Shpg. Wt. 37 lbs., Express only. 


Pheaddhit SINGLE-CHASSIS WILLIAMSON TYPE 


roy AMPLIFIER KIT 


This is the lowest priced Williamson type amplifier ever offered in kit form, and 
yet it retains all the usual features of the Williamson type circuit. Main amplifier 
and power supply combined on one chassis, and uses a new-design Chicago 
output transformer. Frequency response—within + 1 db from 10 cps to 100 Ke 
at 1 watt. Harmonic distortion only 15% at 20 watts. IM distortion at rated out- 
put, 2.7% at 60 and 3,000 cps. Rated powér output is 20 watts. Output impedance 
4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SN7's, two 
5881's, and one 5V4G 

Instructions are so complete that the kit may be assembled successfully even 
by a beginner in electronics 


KIT COMBINATIONS 


W-4AM: Consists of main amplifier and power supply for . 75 
single chassis construction. Includes all tubes and com- yy 
ponents necessary for assembly. Shpg. Wt. 28 lbs. Express e 
only 


W-4A: Consists of W-4AM Kit listed above plus Heathkit $s 
Model WA-P2 Preamplifier described on opposite page. e 
Shpg. Wt. 35 lbs. Express only. 
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Mf OY. Fes 
ATTRACTIVELY STYLED: Heathkit ‘74 


high fidelity instruments are not only func- ——-—1 “A THE VERY BEST 
tional, but are most attractive in physical , d 

design. Such units as the preamplifier and *® ' re IN AUDIO WITH 
the W-5 main amplifier are designed for 


beauty as well as performance. They blend ~~ “BUILD = IT-YOURSELF” 


with any room decor and are the kind of in 


struments you will be proud to own. 


Oo Hiedithi’ W\GH FIDELITY 
PREAMPLIFIER KIT 


This outstanding prea aplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance. 


Features five separate switch-selected input channels (2 low level and 
3 high level), each with its own input control. Full record equalization 
with four-position turnover control and four-position rolloff control. 


Output jack for tape recorder separate bass control with 18 db boost 
and 12 db cut at 50 cps treble control offering 15 db boost and 20 db cut 
at 15,000 cps — special hum control to insure minimum hum level and 
many other desirable features. Overall frequency response (with controls 
set to “flat’ position) is within 1 db from 25 cps to 30,000 cps. Will do justice 
to the finest available program sources. Beautiful satin-gold fiinish 


Power requirements from the Heathkit Williamson type ROSS. WAFS 
high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDC at $1975 
10 Ma. Uses two 12AX7's and one 12AU7 Shpg. Wt. 7 Lbs 


Q edith r.0-watt wich FipeLity 
AMPLIFIER KIT 


This Heathkit Model offers you the least expensive route to high fidelity 
performance. Frequency response is 1 db from 20-20,000 cps. Features 
full 20 watt output using push-pull 6L4's, and incorporates separate bass 
and treble tone controls. Preamplifier and main amplifier are built on the 
same chassis. Four switch-selected compensated inputs and separate bass 
and treble tone controls provide all necessary functions at minimum in- 
vestment. Features miniature tube types for low hum and noise 


Uses 12AX7, two 12AUT's, two 6L4G’'s and a 5V4G. A most interesting 
“build-it-yourself” project, and an excellent hi-fi amplifier 


for home use. Well suited, also, for public address applica- MOOEL A-08 
tions because of its high power output and high quality $3550 


audio reproduction. Another Heathkit “best-buy” for you! Shpg. wr. 23 ibs 


€) Haitiheit 7-WATT 
AMPLIFIER KIT 


The redesigned Model A-7D features a new type output transformer for 
tapped screen operation, and provides improved sensitivity, reduced distor- 
tion, and increased power output 


The full 7-watt output of the Model A-7D is more than adequate for nor 
mal home installations. Frequency characteristics are + 1% db from 20 to 
20,000 cps. Potted output and power transformers employed. Push-pull 
output — detailed construction manual — top quality parts 
— high quality audio without great expense. Output trans MOON A708 


former tapped at 4, 8, and 16 ohms. Bass and treble tone $1695 
. 


controls provided on the front chassis apron Shoe. Wt. 10 Lbs 


Model A-7E: Provides a preamplifier stage with two switch-selected 
inputs and RIAA compensation for variable reluctance or low level 
cartridges. Preamplifier built on same chassis as main amplifier. Model 


A-7TE. Shipping weight 10 lbs. $18.50 


COMPANY 
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a HEATHKIT HIGH-FIDELITY 


yy) FM TUNER «i: 


Features 


Brand New, Modern FM Circuit Using Latest Type 
Miniature Tubes. : 
Low-Noise Cascode RF Stage—Two IF’s—Ratio Detector 
—Stage of Audio. 
MODEL FM-3 Extremely Good Sensitivity and Band-Pass for Outstand- 
ing Performance. 
Shpg. Wt. $2450 Strikingly Attractive Satin-Gold Finish to Match Heath- 
7 Ibs * kit Model WA-P2 Preamplifier. 
(with cabinet ) Compact Physical Dimensions for Most Pleasing Appear 


The new Heathkit Model FM-3 features tremendous circuit ance and Increased Circuit Efficiency. 


improvements and brand new physical design. Sensitivity is 
better than 10 piv. for 20 db of quieting, and it employs a 
completely modern tube line-up for high gain and stable HEATHKIT BROADCAST-BAND RECEIVER KIT 
operation. Incorporates its own power supply, and has pro- ; 
Build your own radio receiver with con- 
vision for low-level or high-level output at low impedance fidence, even if you are a beginner. Com- 
The attractive Model FM-3 matches the WA-P2 Pre- plete instructions supplied 
. . - - Features transformer-type power sup 
amplifier in color, styling, and physical size ply, high gain miniature tubes, built-in 
Incorporates automatic gain control, a highly stabilized antenna, 514” speaker, and planetary 
Wr F, ~ 
oscillator, and illuminated tuning dial. Educational treat- tuning from 550 Ke to 1500 Ke. Adapt 
able for use as AM Tuner and phono 
ment of construction manual simplifies assembly for the amplifier. Educational treatment of the 
newcomer to electronics. 1F and ratio transformers are pre- construction manual helps the beginner 


learn about radio circuits and parts as 
aligned, and the front-end tuning unit is pre-assembled and he builds MODEL BR-2 


aligned, Uses 6BQ7A as a cascode type RF stage, 6U8 oscil- CABINET: Fabric covered plywood cabi $] 750 ( ‘oie t 
lator-mixer, two 6CB6's as IF amplifiers, a 6AL5 ratio de- net with aluminum panes as shown. Part . aoine 

. J 91-9, Shpg. Wt. 5 Ibs., $4.50 Shpg. Wi. 10 Ibs 
tector, a 6C4 audio amplifier, and 6X4 rectifier. 


Are you on our mailing list? If not—how about sending us your name? 


ORDER BLANK 


a Parcel Post 


Express 

Freight 

Best Way 
(PLEASE PRINT) 
QUANTITY MODEL NO PRICE 


NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
Enclosed find ( ) check ( ) money order for . Please ship C.0.D.( ) postage enclosed for pounds 


On Express orders do not include transportation chorges— they will be collected by the express agency at time of delivery 


ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance 
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Fig. 1. The antenna shown here 
features the newly-designed “wing 
dipole” and stagger tuning for 
broadband v.h.i. TV reception. 


#% 4 ; Abiy. 


Multiple Tuning in TY Antenna Design 


By JOHN F. GUERNSEY 


Trio Manufacturing Company 


Use of a new element design in a v.hf. yagi-type 
TV antenna makes possible good broadband reception. 


HE problem of designing an efficient 
| x antenna for broadband operation 
that all antenna manufactur- 
ers have attempted to solve with vary- 
ing degrees of success. In general, de- 
velopment work proceeded along two 
distinctly different lines 
All TV antennas roughly fall into 
two classes nonresonant, using un- 
tuned using 
one ol prede- 
nonreso- 


is one 


elements, and 
more 


resonant, 
elements cut to 
termined wavelengths. The 
nant antenna develops a voltage at the 
feed-line terminals which is essentially 
independent of the 
volved. In other words, the nonreso- 
nant antenna is not a frequency selec- 
tive device. Examples of nonresonant 
antennas are the rhombic, conical, 
helix, and bow-tie 

Resonant antennas develop voltages 
at the feed-line terminals which 
widely over a broad frequency 
The yagi antenna, one of the 
known resonant 
high signal voltage 
paratively narrow band. As a 
of fact, there may be a 
several db on a 6 mc. TV channel fer 
a multi-element, sharply tuned, yagi 
antenna. This is due to the fact that 
the active element, a half-wave dipole, 
is frequency selective, together with 
the fact that the parasitic elements 
also have their maximum effect over a 
comparatively narrow frequency range 

Fig. 2 shows the gain characteristics 
of a five-element yagi 
high-impedance active 
gether with one 
directors, all elements | 
maximum gain on the 
cy of the channel. Broader frequency 
response can be with 
loss of gain and directivity. The dotted 
line in Fig. 2 shows the gain charac- 


frequencies in- 


vary 
range 
better- 
will develop a 
only a 


types 
overt com- 
matter 


variation of 


consisting of a 

element to- 
reflector and three 
wing tuned for 
center frequen- 


obtained some 
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teristics of a five-element yagi with 
the reflector cut for maximum gain be 
low the resonant frequency of the di 
pole, and the directors resonated at a 
higher frequency. Such an array 
slightly decreased gain on the 
frequency, but allows a frequency re 
practically flat over the 


shows 


cente! 


sponse 
nel 

It is not possible to obtain a suffi- 
ciently broad frequency response for 
multi-channel operation by merely de 
tuning the parasitic 
indicated manner 
frequency 
v.h.f 


chan 


elements in the 
Since there are 
ranges involved in the 12 
channels, the problem is not pre 
cisely that of obtaining a broader fre- 
quency response, but primarily that of 
a broad frequency 
different frequency 
words, since 
to 8B mec 


two 


coverage on two 
ranges In other 
channels 2 to 6 cover 54 
and channels 7 to 13 cover 
174 to 216 mc., it is necessary to pro 
vide adequate antenna characteristics 
on these two distinct bands. The 
antenna should be one showing uni- 
form gain on all channels, together 
with a high front-to-back ratio and a 
single-lobed, sharp, horizontal pattern 

It is well known that a dipole shows 


ideal 


Fig. 2. Gain curves for S-element yagis. 
A broadband yagi gives the flat-top curve 
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Now! PASS 


FCC LICENSE 
EXAMS 


easier... faster! 


Train for 
Radio-TV's 
best pay 


ony soo 


No lessons 
to wait for 


Answers almost 
2200 
typical FCC 
examination 
questions! 


LICENSE MANI 
POR RADIO OPER 
TORS bw | Ry ard | 


A complete guide BDI 


for getting 
your license as 
a commercial 


operator in 


RADIO OR 
TELEVISION STATIONS 


SHIP OR MARINE 
RADIO 


AIR LINE RADIO 
COMMUNICATIONS, tails of 


atw 


ications Comr 


Al not one cont of extra cost you 
alse get a 32 page Supplement 
This brings afl parts of Johnson's 
UCENSE MANUAL FOR RADIO 
OPERATORS tully up te the 
minute os regerds the recent 
chenges in Examination Ble 
ments | end 2. Many people ore 
net even ewere thet these 
changes exist 


10- ‘DAY FREE EXAMINATION 


Dept. AN-106, RINEHART £4 CO., INC 
232 Madison Ave., New York 16.8. ¥ 


LICENSE panuar FOR RA 8 
DIO. OPERATORS 2 
! 
EKAMIWATION. ut 
so 


RINEHART BOOKS ARE SOLD BY LEADING BOOF STORES 


)E:Z WAY HUICKICANE PROF 
COMMUNICATION TOWERS 


Now you can have a tower that combines rugged strength with 
easy erection. E-Z Way Towers will stand a wind load of 60 
Ibs. per square ft. and with our new portable gin pole, it's 
easy to erect a 120-ft. tower in one piece. All work is done 
on the ground—this one shot erection method saves time, 
money and ends dangerous climbing. Find out about E-Z Way 
—the industry's new leader—now! 


Weight per ft 14 lb 

Max Height 250 

Man Guy Spoce 50 
1”" pipe 
1” pipe 
“" pipe 


When maximum height and guy spacing are not exceeded, towers are rated for 60 ib. wind load 


yl ee 
pa Da] ": $ % * 06" Flanges used 
Niet on each 1 for connecting C20 

side Automatic and C-25 tower 

lock tor easy sections together 

- feising and 

| 

i 


Work Piat 
form Hooks 


lowering of is 
mast whee 
service re Base plate for C10 


on C10, C-12 : ques Ci2 & C15 has 
or C15 tow hinge for gin pole 
on 7 and tower 


Write Dept. N 


imme E-2) WAY TOWERS INc. 


specify height of tower 
and type of antenna (make 


— fy byt 5901 E. BROADWAY PHONE 4-3916 


standing, cronk-vp and 


sotary beams ond 1V a2, P. 0. BOX 5491 TAMPA, FLORIDA 


fennas 


TV TUNER REPAIRS; ELECTRONICS 


48-HOUR SERVICE Prepare for ENGINEERING DEGREE 
Defective tuners rebuilt to fectory standards portant i “ot in 27 MONTHS 


New tuner guarentee Ship prepaid fe Agel he (degree in 27 months at Indiana 


RADIO PRODUCTS CO. Fechnicel, Coline. tensive, specialised cours. Com 


’ ‘ and elect ai engineering, 
15-20 122nd Street © College Pt. 56, N. Y. dvanced radio theor gn, television, electronics, 
We carty @ full line of Replacement Tuners tor all makes of TV ote ratorte ow rate Alene B.S. DEGKER IN 
Chemical, Civil, Electrical 


an: ech ‘ — al approved Enter 
FIDELIVOX fiom, Gece 
“ im Port Wayne while «tux ct. Write for catalog 
lease send me free information on B.S. ENGINEERING 
R E C 0 R D E D T A P E S DEGREE IN 27 MONTHS ax checked 
INDIANA TECHNICAL COLLEGE 
THE LONGDES-T HOUR OF SOOTHING $105 E. Washington Bivd.. Fort Wayne 2. Indiana 
© Electronic ©) Chemical C) Aeronautical 
CATHEDRAL ORGAN BACKGROUND MUSIC © fisronic  CChomieal Ci Aeronau 
Moderate Cost ® Mail Order © Free Details Name 


GLECTROSONIC, 7230 Clinton, Upper Darby 4, Pa. | Address 
92 


Fig. 3. Dipole patterns at (A) the 
fundamental! and (B) the 3rd harmonic. 


resonance characteristics on its har- 
monics as well as on the fundamental 
However, the gain and horizontal pat- 
tern on the harmonics will not dupli- 
cate the situation on the fundamental. 
Fig. 3 shows the current distribution 
and horizontal pattern of a simple di- 
pole on its fundamental and on its 
third harmonic. This is of special in- 
terest since the frequencies involved 
in the high band (channels 7 to 13) are 
approximately three times those on 
channels 2 to 6 

Various methods have been used to 
obtain an element whose current dis- 
tribution on the third harmonic would 
provide a single-lobed, horizontal pat- 
tern. Fig. 4A shows a dipole which 
does this successfully. This dipole, com- 
monly called a “wing dipole,” has the 
horizontal pattern shown in Fig. 4B, to- 
gether with the high impedance neces- 
sary for incorporating this element in 
an array. The current distribution on 
the fundamental and third harmonic 
is also shown in Fig. 4B 

How to use the “wing dipole” to ob- 
tain a broadband, high-gain antenna is 
the next problem 

This problem is very much the same 
as that involved in the if. stages of TV 
receivers. In the receivers, the neces- 
sity of having a flat response over a 
broad frequency range was solved by 
the use of stagger-tuned circuits. This 
method is well known to the TV serv- 
ice technician. Such a principle can be 
applied to antenna design. In order to 
cover the two frequency ranges for 
channels 2 through 6 and 7 through 
13, with a practically flat response 
throughout both ranges, it is necessary 
to provide elements resonant on sev- 
eral predetermined frequencies, in ex- 
actly the same way as the stagger- 
tuned circuits used in TV if. stages 

An antenna embodying this basic 
idea is shown in Fig. 1. This array 
uses three “wing dipoles,” resonated 
on a total of six different frequencies 
This is possible since the elements are 
sufficiently independent as to make it 
practical to obtain resonance on chan- 


Fig. 4. Operation of the “wing dipole.” 
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5” Push-Pull Oscilloscope #425 
Kit $44.95 Wired $79.95 


6V & 12V Battery Eliminator 
& Charger 71050 


Kit $29.95 Wired $38.95 
7” Push-Pull Oscilloscope #470 


Kit $79.95 Wired $129.50 


New OC Wide Band 5” Osciliescope 
7460 


Kit $79.95 Wired $129.50 


Tro 
$ a. ; 
798 9, 

New RF Signal Generator #324 
Kit $26.95 Wired $39.95 


R-C Bridge & R-C-. Comparator 
#9508 
Wired $29.95 


Kit $19.95 


20,000 Ohms/Volt Multimeter #565 
Kit $24.95 Wired $29.95 


ORDER NOW FROM ANY ONE OF WARREN RADIO'S BRANCHES 
NEAREST YOU — AS LISTED BELOW! 


242 Chortes 
Le Salle, ti. 


308 W. Coelumbie 
Battle Creek, Mich 


71 S$. Broadway 
Akron, Ohio 


455 S. 31st Se. 
Paducah, Ky. 


732 N. Capitol 
iIndionapolis, ind. 


1716 S. Harrison 
Ft. Wayne, Ind. 


222 S$. Elizabeth 
Lima, Ohio 


713 Portage 
Kolamazoo, Mich. 


742 $. Main 
Elkhert, Ind. 


308 $. Ook 
Peoria, Illinois 


24 Legon, $.W. 
Grand Rapids, Mich. 
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em in one 
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evening 


LIFETIMe: 


New Geiger Counter #603 
Kit $19.95 Wired $29.95 
(less batteries) 


22232 Peak-te-Peak VIVM with 
Oual-Purpose AC /0C Uni-Probe 
(pat. pend.) 


Kit $20.95 Wired $49,95 


Company 


ONE OF THE LARGEST 
DISTRIBUTORS IN THE U.S 


Vacuum Tube Voltmeter 
#221 
Kit $25.95 Wired $39.95 
> 
Deluxe VIVM #214 
(7¥— meter) 
Kit $34.95 Wired $54.95 


©. 


Tube Tester #625 


Deluxe Multi-Signal Tracer 7147 
Kit $24.95 Wired $39.95 Wired $49.95 


4 50 


Kit $34.95 
Pix Tube Test Adapter 


Please send me the following EICO models. | hove 
checked K for Kit, W for wired. My check or money order for 


is enclosed 
#232 «WwW 


Send me your 
latest FREE Cate 
log of electronic 
equipment’ 


Name —— 
Street 


H nels 2 and 7 for the longest dipole 4 
THE NEW WRENC ~ GRIP" and 10 for the next, and 6 and 13 for 
INNER the shortest. Each of these element 

WITH THE is active, that is, it is directly im 

nected to the feed-line. The complete 

antenna consists of these dipoles to 


gether with the necessary parasitic 
elements 
TRADE | mann | There are many difficulties to be 
overcome in arriving at the best com- 
bination of elements for a complete ar- 
ray. Besides having the necessary res- 
VW R t pe Cc ti ES onant frequency, the elements of the 


antenna must be capable of combina- 
tion in such a way as to provide the 


eee GRIP and DRIVE ALL s proper phase, so that the yeltens on 
HEX HOLLOW. HEAD , = rar gage had ve at ithe 
SET SCREWS AND ttt | termin: als one. 


| a 300-ohm impedance be maintained 
CAP SCREWS! throughout the frequency range. In 


addition, the parasitic action of the 
NO FUMBLING undriven as well as the driven ele- 
NO DROPPING ments must provide directivity and 
: gain on all channels. These problems 
are capable of solution only by inten- 
sive experimentation and theoretical 
design 

The operation of the antenna shown 
in Fig. 1 is indicated in simple form 
in Fig. 5 On the low channels, as 
shown in Fig. 5A, the array consists 
of three driven elements stagger-tuned 
to channels 2, 4, and 6, together with 
two directors and one reflector. Opti- 
mum phasing is provided for maximum 
STEVENS WALDEN forward gain. On channels 7 through 
‘ MREWSBURY STREET 13, the simplified array is indicated in 

Fig 5B. Other than the “wing dipoles 
there are seven parasitic elements. The 
three “wing dipoles” add a total of nine 
driven elements, pre-tuned to channels 


if “4 7, 10, and 13, driven in-phase together 
ea y/ oa with the three directors which are an 
; 3 integral part of the “wing dipole.” This 
HENRY DARES TO or Tour Money Bac. tt end of 10 dey Tria! ee makes a total of ten parasitic and nine 
en oi active elements stagger-tuned to give 
GIVE you THIS a : . . : flat response throughout all the low- 


GUARANTEE wa et band television channels, 7 through 13 
Butler, Mo. j 


“2 


Ted Henry . 
w6u0uU Ss Fig. 5. Simplified diagram of antenna. 
Los Angeles 


New NC98 fiw Wie Ca 
¥. LONG LONG TRADES 
National | LOW LOW TERMS 


<N> FAST PERSONAL 

Cash Monthly Cash 18 monthly poyments of $8.00 SERVICE 

Down Payments Pris Cosh price $149.95 We WANT you to be SATISFIED 
Sw 54 $5.00 $2.61 $49.95 Now for the first time, a crystal 
NC 88 12.00 6.54 119.95 filter, an $-Meter, choice of Ask any Ham about Henry 
NC-125 20.00 10.89 199.95 electrical bandspread on ama We have All National Re- 
NC-1830 40.00 21.77 399.50 teur or SWL bands, an RF ceivers in stock for immediate 
HRO-60 54.00 29.00 533.50 stage and 2 IF stages delivery, also National ports. 


Write, wire, phone or visit either store today. 
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The most efficient, economical All Channel VHF 
antenna ever developed. Designed for fringe, 
near fringe and difficult signal areas where 
yagis or expensive, bulky arrays have pre- 
viously been necessary for good reception. 


Now, at an unbelievably low price, you can 

install a neat appearing, VEE-D-X Performer 
and receive the Best Reception on ALL VHF 
channels. 


Constructed entirely of the finest aluminum, 
the VEE-D-X Performer has new spring lok 
hardware. All elements swing out and per- 
manently snap into position. Can be installed 
within minutes—guarantees a lifetime of 
trouble-free-all channel VHF reception 


LaPointe ELECTRONICS, INC. 
ROCKVILLE, CONN. pT? 


Please send specification sheets on the Performer 
lama ©) DEALER (© DISTRIBUTOR 
Name 


Address... 
ene 
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By EDMUND C. HARRINGTON, wiJe. 


Engr., National Company 


receiver has been designed exclu- 
sively for radio amateurs to pro- 
vide good performance in the crowded 
amateur bands. The three character- 
istics that have been emphasized to 
provide this performance are frequen- 
cy stability, sensitivity, and selectivity 
In addition to the three basic fea- 
tures, a number of additional features, 
such as provision for v.h.f. conver- 
ters, provision for a crystal calibra- 
tor, and connections for external re- 
ceiver control, were included in the 
design 
Unnecessary features, such as gener- 
al frequency coverage, have been elim- 
inated to permit improved perform- 
ance in the amateur bands. The fea- 
tures incorporated in this receiver 
were those listed as “most wanted” de- 
sign parameters by radio amateurs in 
the course of a recent company-spon- 
sored contest 


Ny ireceiver Company's new NC-300 


Frequency Stability 


The need for extreme frequency 
stability has been brought about by the 
increased popularity of single-sideband 
operation and the use of narrow band- 
widths for the elimination of inter- 
ference, Single-sideband operation, to 
be successful, requires a stability such 
that total drift between transmitter 
and receiver does not exceed 20 or 30 
cps. For finding those weak c.w. sig- 
nals in a crowded ham band, a band- 
width of 500 cps is provided. Such a 


96 
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is 
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po 


Front view of the National 
NC-300 ham receiver. It covers 
all ham bands from 160 to 14 meters. 


high degree of selectivity requires that 
the frequency stability of the oscilla- 
tor and if. amplifier circuits be good. 

To obtain frequency stability, either 
a crystal-stabilized oscillator or a tun- 
able oscillator that has been stabilized 
by careful design and the use of high- 
quality components could be used. For 
tunable receivers, the former alter- 
native is not economical 

The tunable oscillator design chosen 
for the NC-300 guards against varia- 
tions in temperature, supply voltages, 
vibration, and humidity To obtain 
this stability against temperature vari- 
ations, a stable, large fixed capaci- 
tor and a stable inductor are used in the 
oscillator circuit. The fixed capacitor 
is of accurate construction having a 
temperature coefficient of less than 10 
parts per million per degree centigrade 
and a tolerance of 2 per-cent in ca- 
pacitance. This special capacitor re- 
quires the use of a high grade of ceram- 
ic material imported from France 
Steatite is used throughout for the in- 
sulation of the tuning capacitor and 
for coil forms. Those components that 
would be affected by humidity are 
sealed against vapor absorption 

To guard against the effects of sup- 
ply voltage variations, careful design 
led to a very small voltage coefficient. 
In addition, in the oscillator a voltage 
regulator tube was used in the high 
voltage supply and a current regulator 
tube was used in the heater supply 

There have been many proponents of 


Complete details on National's NC-300 


receiver which incorporates many 


“most-wanted” features. 


the Clapp oscillator circuit in the de- 
sign of high-stability, variable frequen- 
cy oscillators. This circuit has several 
advantages over the high-capacitance 
circuit but suffers from the disadvan- 
tage that the large inductance and the 
small capacitance that control the fre- 
quency are more subject to such dif- 
ficulties as water absorption, dimen- 
sional changes with temperature, sus- 
ceptibility to small changes in stray 
capacitance, and the like. It ‘vas de- 
cided that the disadvantages of the 
Clapp circuit made it unsuitable for 
use in the NC-300 


Noise Figure 


For the frequencies covered by the 
NC-300, it was not necessary to use a 
triode input stage, such as the cascode, 
to achieve a low noise figure. Labora- 
tory tests showed that the 6BZ6 pen- 
tode r.f. amplifier in the NC-300 yields 
a low noise figure as a result of the 
careful design of the input trans- 
former. Typical results are 4 db at 20 
meters and 5 db at 10 meters 


Selectivity 


Three different conditions deter- 
mined the design values of the over- 
all bandwidth. For interference-free 
reception of c.w. signals, a 500 cps 
bandwidth was included. To provide 
for the inherent instabilities in trans- 
mitters in the v.h.f. region, an 8 ke 
bandwidth was included 

The narrow bandwidth is obtained by 
using a low, final intermediate fre- 
quency A frequency of 80 kc. was 
found to be the best choice to obtain 
a large rejection of the secondary 
image plus the three 
tivity 

The high primary image rejection is 
obtained by using a first intermedi- 
ate frequency of 2.215 mc. The inter- 
stage network that is this 
frequency includes a trap to reject the 
image at 2.375 me. Also included in 
the network between the first and sec- 
ond mixers is a crystal filter that has 
adjustable selectivity. A phasing con- 
trol is provided for nulling out unde- 
sired carriers and exalting the desired 
carriers. It has been found that neither 
the crystal filter nor the three values 
of i.f. selectivity is sufficient alone. 

Provision has been made for the use 
of three v.h.f. converters for the 6, 
2, and 1% meter bands. Three cali- 
brated scales are provided on the dial 
of the NC-300 to operate with the 
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degrees of selec- 


used at 


companion converters. On these three 
bands the receiver actually tunes from 
30 to 35 me. to act as a tunable inter- 
mediate frequency amplifier. The in- 
herent stability of the receiver, to- 
gether with the stability obtainable 
from the crystal-controlled converters, 
leads to excellent over-all stability 

To allow for minor instabilities of 
transmitters in this range, the 8 kc 
bandwidth is provided for the if. am- 
plifier The three crystal-controlled 
converters use a cascode input circuit 
for minimum noise figure. In addition, 
they have a pentode if. amplifier, a 
pentode mixer, and a _ triode-pentode 
oscillator multiplier 

To aid in picking out that small sig- 
nal crowded down among many others, 
a 40-to-1 ratio is used in the tuning 
mechanism. Inertia tuning is provided 
by the heavy tuning knob and com- 
bination pinch and gear drive 

A socket is provided for plugging in 
a crystal calibrator. In addition an ac- 
cessory socket facilitates the use of 
v.hf. converters and other accessory 
equipment. By means of this accessory 
socket, power is available for convert- 
ers without the necessity for individual 
power supplies. In addition, provision 
is made for the remote control of r-f 
gain. This is accomplished through a 
control lead in the accessory socket. 
Terminals are provided on the back of 
the receiver for muting the receiver for 
c.w. break-in operation. The standby 
switch uses a spare set of contacts that 
are made available on the rear of the 
receiver to actuate transmitter. 

Two types of detectors are provided 
A dual-diode provides for linear diode 
detection and. series noise limiting on 
AM reception. For c.w. or single-side- 
band operation a self-oscillating 6BE6 
is operated as a linear mixer, yielding 
a zero-cps intermediate frequency, or 
a linearly detected output. For such 
operation the a.g.c. voltage is devel- 
oped by the diode detector. Therefore, 
a.g.c. can be effective for this type of 
operation, and an “S” meter indica- 
tion is provided wv 


SPECIFICATIONS AND FEATURES 
Noise figure of 3-6 db on all amateur bands. 


Ten dial scales covering 160 m. (1.8-2 mc.), 80 m. (3.5-4 mc.), 40 m. (7-7.3 mc.), 20 m. 
(14-14.4 me.), 15 m, (21-21.5 mec.), 11 m. (26.5-27.5 mc.), 10 m. (28-29.7 mc.), 6 m. (49.5-54.5 
me.), 2 m. (143.5-148.5 mc.), and 144 m. (220-225 mc.). The 6, 2, and 1% m. bands 
require accessory converters. 

Slide rule dial over a foot long. Readable to 2 kc. without interpolation up to 21.5 mc. 


Three-position if. selectivity control on front panel, .5 kc., 3.5 kc., 8 ke. at 6 db down. en 
ables selection of optimum bandwidth for c.w.. phone, phone net, and v.h.f. operation. 


Separate linear detector for SSB. Decreases distortion by allowing a.v.c. “on” with 
single sideband. Will not block with rf. gain full open. 


High-speed, smooth inertia tuning dia! with 40 to | ratio. 

Optional r.{. gain provision for best c.w. results allows independent control of i. gain. 
Giant, easy-to-read “S” meter. 

Provides external control of r.{. gain automatically during transmitting periods. 

Has muting provision for c.w. break-in operation. 

Calibration reset adjustable from front panel to provide exact frequency setting. 


Dual conversion with better than 50 db primary image rejection on all amateur bands, 
plus better than 60 db secondary image rejection. 


Crystal filter with phasing contro! and 3-position bandwidth control. 

Wide-range tone control for both low- and high-frequency ends of response curve. 
Socket for crystal calibrator plus accessory socket for power converters. etc. 

First if. of 2215 kc. and second Lf. of 80 kc. 


Crystal filter at 2215 kc. provides notching plus three bandwidth positions in addition 
to the three if. selectivity positions, 


Fourteen controls: r.{. gain and a.c. “on-off”; at. gain and ri. tube gain switch; tone 
control; AM-CW-SSB accessory switch; CW “on-off” pitch; main tuning; calibration 
correct; crystal calibrator “on-off”; “on-off” limiter; \1. selectivity; crystal selectivity; 
crystal phasing; bandswitch; and phono-jack. 

Ten tubes plus 4H4-C current regulator, 5Y3 rectifier, and 0B2 voltage regulator: 6BZ6 
(rf), 6BA7 (ist mixer), GAH6 (ist osc.), 6BEG6 (2nd mixer), 6BJ6 (ist i1.). 6BJ6 (2nd i4,). 
6AL5 (ANL and detector), 6BE6 (CWO/SSB detector); 12AT7 (lst audio and “S” meter 
amplifier), and 6AQ5 (audio output). 

Power consumption is 60 watts. Receiver operates from 110-120 volts, 60 cycle a.c. 
Antenna input impedance is 50-300 ohms. Output impedance is 8 ohms. 


Frequency response is 200 to 3000 cycles for communications purposes. 


Housed in two-tone gray enamel finish. Measures 1942” wide, 11'«" high, and 15” deep. 


Bottom and top chassis views of the National NC-300 amateur receiver. Careful oscillator design insures receiver stability. 
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THE 8th ANNUAL AUDIO FEATURE ISSUE 


Everyone's talking Hi-Fi... 


Now, in its annual November Audio Feature Issue, RADIO & 
TELEVISION NEWS brings you the most complete 
roundup on Audio and Hi-Fi ever published. 


Here's an issue you won’t want to miss —an issue crammed 
with authoritative fact-packed articles on amplifiers 
stereophonic sound . . . tape recorders 


everything you need for top-level results 


. test equipment 
“Do-it-yourself” Hi-Fi 
fans will be particularly pleased with the array of 

construction articles featured in this big issue. 


HERE ARE JUST A FEW ARTICLE TITLES: 


@ Buying a Hi-Fi Amplifier? 


@ Tape Recording —Record and 
Playback Losses 


@ Stereophonic Sound —for the Home 
@ Evolution of the Phonograph 
@ Multiplexing for FM 


@ A 100-Watt Amplifier Using the 
6550 Tube 
@ Hi-Fi Questions & Answers 


@ Build a 13-Watt Infinite Feedback 
Amplifier 


@ An Audio Analyzer Kit 
@ Tape Recorder Servicing 


In addition, RADIO & TELEVISION NEWS will bring you 

its regular complete coverage of every other phase of electronics 
AM, FM, TV, Radar, 

Medical Electronics 


DON’T MISS THE NOVEMBER AUDIO FEATURE ISSUE 
OF RADIO & TELEVISION NEWS ON SALE OCTOBER 25 


TAPE RECORDERS 


Tapes—Accessories 
Nationally Advertised Brands MERITAPE 
UNUSUAL VALUES Low Cost, High 
Send tor Free Cataiog Quatity Re. 
DRESSNER 


Box G6RA, Peter Stuyvesant Sta, 
New York 0, NH. Y. 


Microwaves, Industrial and 


MORE JOBS 
than graduates 


Demand for our engineer 

ing graduates exceeds supply 

LE fectwe placement service. Study in this world 
tamed college established 1884 Quarters start 
Jan., March, June, Sept Approved tor Veterans 


Bachelor Science degree in 27 months 
( srrolete Radio Eng. course includes TV, UHF and 
PM leo Mech., Civil, Elec. Chem., Aero. and n r. ENDING SF 
Adm te Bus, Adm., Acct. Small classes, Well Fesceivine CD 
equipped abe Modest costs. Prep. courses, Write t 
Jean McCarthy, Director of Admissnons 


for Catalog, View Book and “Your 
Career” Book 


ry o r 
. eo > > n n- 
work. | home quickly 
cee yy i famous Candier Syetem. Quai 
= ty ~~ <Ametewr or Commercial Li- 
La OK 


cense Wen r 
16106 College Avenue, Angola, Indians 


men. Learn how w& send and 


Dept. 2-L, Box 628, Denver 1, Cote., U.5..A 


TAPE RECORDER 
V-M Corporation of Benton Harbor 
Michigan had added the Model 700 to 
its line of tape recorders 
The new recorder is a d 
model which can be 


ial-track 
a p.a. Sys 
tem as well as serving as a pickup from 
radio, TV, phonograph, or any other 
sound source. The unit incorporates a 
precision tape index timer, dual speak 


used as 


er system, “record ready” light, auto- 
matic shut-off, monitor switch 
button, multi-purpose dual input 
dual output jacks, 
quality microphone 

Other features include 7% and 3% 
ips tape speed control, volume level 
control, individual bass and treble con 
and a record “safety” switch 
The recorder is housed in a two-tone 
gray case measuring 942” x 114%" x 16”. 


pause 
jacks 


and a professional- 


trols, 


SYLVANIA PHONO LINE 
Sylvania Electric Products Inc. has 
introduced two new phonograph units 
which feature “surround sound with a 
multi-dimensional effect 


Both models, one a table set and the 


other a console, are equipped with a 
woofer and two 4” tweeters. The larger 
speaker is front mounted. Audio-en- 
gineered doors direct the music around 
the room to create the feeling that 
the sound is surrounding the listener 
Frequency response is 40 to 20,000 cps 
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The record changer in the sets is 
eq pped to play % three speeds The 
pickup has a flip-over crystal cartridge 
vith two sapphire-tipped styli The 
console with a 10-watt amplifier has 
been designated as the Model 9%69 
while the table model is the 919 


AUDIO POWER AMPLIFIER 

Tung-Sol Electric Inc Newark 4 
New Jersey has developed a new audio 
powel amplifie r which is specifically 
designed for car radio service. The 
new tube, the 12AB5, is intended to be 
ised either singly or in push-pull for 
the power output stage 

The design and ratings are directed 
toward use in the 12-volt automotive 
systems adopted by every large auto- 
mobile manufacturer. Using the nine- 
pin all glass miniature envelope, the 
2AB5 is said to provide a wider mar- 
gin of safety than previously avail- 


ible with the smaller seven-pin types 


EQUIPMENT CABINETS 

Standard Wood Products Corp 
West 63rd Street, New York 23 
York is now offering two matching 
cabinets to house audio equipment and 
the associated speaker or speakers 

The Model 200A acoustic cabinet 
features the company’s exclusive “Con- 
centri-Vent” construction (damped 
concentric vented reflex) for smooth 
ow-frequency response down to 30 cps, 
i rigid T-brace assembly, and Kimsul 
icoustic padding 

The Model 200E equipment enclosure 
has a universal mounting arrangement 


to accommodate any combination of 
electronic equipment, and a modern 
open design for ventilation and con- 
ection cooling 

Both enclosures are constructed of 
»” select-grain stock. They are avail- 
ible in either fruitwood or mahogany, 
provincial or modern styling. Each 
ibinet measures 30” high, 24” wide, 
ind 17's” deep 

For full details on these and other 
ibinets in the company’s line, write to 
George Entin ales manager, in care 
if the firm 


TEST RECORDS AND TAPES 

Robims Industries Cor} 411-08 Bell 
Boulevard, Bayside 61, New York has 
idded several new items to its “Dub- 
pings test prod ycts lime 

Among the offerings is the D-110 

t tape for 7' Ips (5 eel) and the 
D-111 for 15 ips (7 Included in 
the test tapes are nuth align- 
ment signals, timin gn and tests 
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MODEL 80-T © MOST ADVANCED PROFESSIONAL TUNER WITH COMPLETE AUDIO CONTROL 


Lnnouncing f 


THE SERIES 80 


FISHER 


FM-AM TUNERS 


ere are America’s first FM-AM tuners with TWO meters for micro- 
H accurate tuning, just one of the many unique tcatures that mark 
THE FISHER Models 80-T and 80-R as the finest you can buy. They fol 
low deservedly the unmatched reputation of their predecessors, Models 
70-RT and $0-R. The 80-T and 80-R are truly designed tor the tuture. 


Outstanding Features of THE FISHER Series 80 


oe The 80-T features extreme sensitivity (1.5 mv tor 20 db of quieting.) @ Separate 
PM end AM front ends, completely shielded and shock-mounted, @ Seperate tuning 
meters for PM end AM @ 72-chm, plus exrclasive, balanced Wi0-chm entenne inputs 
for increased signal-to-noise ratio @ AM selectivity adjustable AM sensitivity 
better than | microvelt. o Inherent hum son-measerable, @ Distortion below 0 04% 
for 1 volt output. o 4 inputs, including seperate tape playback 
oe Six record equalization choices. @ Two cathode follower outputs. @ 16 tuhes 
(80-R: 13 tubes.) o § controls including Bass, Treble, Volume, Function, Equalize 
tion, Tuning, Loudness Balance, APC. @ Self powered. @ Magnificent appearence 
and workmanship. @ Crass Size 12% wide, BY deep lees knobs, 6 high 
(80-R: 4° high.) @ NOTE: Model 80-K is identics! to the shove, but is designed 
for use with an external audio control such ao¢ THE FPISHER Series 80-4 


preamp equalizer 


MODEL 60-R «+ FOR USE WITH EXTERNAL AUDIO CONTROL MODEL 80-T 


$199>°° 


MODEL 80-R 


$169°° 


MAHOGANY OF BLONDE 


caeineT $1 7°75 


Write For FULL Details 


FISHER RADIO CORP. 


21-23 44th DRIVE 
LONG ISLAND CITY 1, N.Y 


of frequency response, signal-to-noise 
ratio, and flutter and wow. The D-100 
test record tests the over-all perform- 
ance of record players and their audio 
systems including frequency response 
rumble, hum, flutter, wow, stylus com- 
pliance, etc. The D-101 record tests 
record player equalization. Both of the 
records are 12” vinyl LP. A fifth item 
in the new series is the D-500 test 
level indicator, a simple, low-cost de- 
vice for making audio voltage measure- 
ments 

All of the products are supplied with 
complete instructions for proper appli- 
cation. 


HOME STEREO SYSTEM 
- - | Ampex Corporation, 934 Charter 
sepia ae Street, Redwood City, California has 
unveiled its stereophonic music system 
‘or home use. The system is based on 
the company’s Model 612 tape phono 
graph 
7 For stereophonic reproduction, the 


Model 612 plays each of two separately 


recorded sound tracks from a single 
tape through two separate amplifier- 
loudspeaker systems. Thus, music 
originating on the left side of an or 
chestra is reproduced through the left- 
I H E hand loudspeaker and music from the 


FM TUNER ‘atc 
World's Best by LAB Standards 


RF” almost two decades we have been producing audio equipment 

of outstanding quality for the connoisseur and professional user. right of the orchestra is played through 
In the cavalcade of FISHER products, some have proven to be the right-hand speaker. The result is a 
years ahead of the industry. THE FISHER FM.-80 is just such a sense of direction and depth on the 
product. Equipped with TWO meters, it will outperform any ex part of the listener 

The new tape phonograph can also 


‘eproduce tandar tape reco! rs 
sensitivity, flexibility and micro-accurate tuning. Despite its full reprodu standard pe recording 
whether recorded at home or made 


complement of tubes and components, the FM-80 features an un 
commercially. Accommodation is pro- 


usually compact chassis ot fine design Chass Only, $139.50 vided for both full-track and half 
Mahogany o7 Blonde Cabinet, $14.95 track tapes The Model 612 comes 


without audio amplifiers or speakers so 


Outstanding Features of THE FISHER FM-80 that it can be connected into existing 


@ TWO meters; one to indicate sensitivity, one to indicate center-of channel high-fidelity systems An additional 
for micro-accurate tuning. @ Armstrong system, with two IF stages, dual amplifier and speaker must be pro- 
limiters and a cascode RF stage. @ Full limiting even on signals as weak vided if stereophonic sound is to be 
as one microvolt, @ Dual antenna inputs: 72 ohms and 400 ohms bal 
anced (exclusive!) @ Sensitivity: 14) microvolss for 20 db of quieting on 
72-ohm input; 5 microvolts for 20 db of quieting on 300-ohm input. 


isting FM Tuner regardless of price! The FM-80 combines extrem: 


reproduced 


UNIVERSAL TEST SPEAKER 


denser, to eliminate microphonics, and noise from otherwise accumulated Dunwell Manufacturing Company of 
dus. @ Three controls Variable APC/Line-Switch, Sensitivity, and Carlstadt, New Jersey is currently of 
Station Selector PLUS an exclusive Ourput Level Control. @ Two bridged fering a new, portable, low-priced uni- 
outpue. Low-impedance, cathode-follower type, perm «ting output leads versal test speaker with specially de 
up to 200 feet, @ Il tubes. @ Dipole antenna supplied. Beautiful, signed test leads 

brushed-brass front panel. @ Self-powered,. @ WricntT 15 pounds, The Model A6 has been designed to 
CHASSIS SIZE, 1254" wide, 4” high, 844" deep including contro! knobs. 


@ Chassis completely shielded and shock-mounted, including tuning con- 


permit service technicians to make 
Price Slightly Higher Wes! of the Rockies fast, simple audio tests on any televi- 

WRITE TODAY FOR COMPLETE SPECIFICATIONS sion or radio receiver or phonograph 

It can be used either in a customer's 

FISHER RADIO CORP. - 21-23 44th DRIVE - L. |. CITY 1, N. Y. aoe OP 62 the cervine bench Gavine 
the time and effort ordinarily required 
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in removing and re-installing the orig- 
inal speaker! 

Tip jacks connect to the sturdy 4” 
PM speaker, universal output trans- 
former, 60 ohm field, and 90 ohm field. 


The test leads will fit every type of 
male or female speaker connection. 


a s 
The speaker is housed in a grey 
hammertone cabinet which weighs just 
6 pounds * 


FISHER CONTROL UNIT 
Fisher Radio Corporation, 21-21 44th 
Drive, Long Island City 1, New York 
is now marketing a new “Master Audio 
Control,” the Series 80-C 
Although the new unit includes H 
features normally found only in pro- I 


fessional studio consoles, it is designed 
for simplicity of operation. The “pro- 


fessional” features of this unit include j 
complete mixing and fading facilities 

for from two to five channels, tape in- 

put to operate directly from the tape 

playback head, sixteen combinations of | 


phono equalization, and accurately- 
calibrated loudness balance control, 4 Aj rs 0) 


push-button channel selectors which, // v/ , | y ¥ fi / 
in addition to selecting the audio in- as ete 4 udio on to 
put channels, also operate the a.c 


power to auxiliary equipment, and in- SERIES 80-C 


tT took FISHER to improve on FISHER. When we introduced 
| our Model 50-C Master Audio Control three years ago it was 
immediately acclaimed the finest instrument of iis type. Like its 
renowned counterpart, the new FISHER Master Audio Control, 
Model 80-4 < represents another milestone in ¢ nginecring ¢ xcellence > 


ease and flexibility of use, and workmanship ot a quality normally 
encountered only in broadcast station equipment . these are its 


outstanding characteristics. It took FISHI R to improve on FISHER 


‘ Chassis Only, $99.50 * Mahogany or Blonde Cabinet, $9.95 


dividual channel indicator pilot lights 


The Series 80-C is available with or Remarkable Features of THE FISHER 80-C 


Vi ‘ *s re . @ Professional, lever-type equalization tor all current recording chareacter- 
thout a cabinet. Mahogany or blonde istics. © Seven inputs, including two Phono, Mic and Tepe. © Two cathode- 
follower outputs. © Complete mixing and fading on two, three, four or five 
re The c ‘ : channel © Hess and Treble Tene Controls of the varble-crossover teed- 
care sen seenay. “eagle au supply full back type. © Accurately calibrated Loudness Kalance Control. © Sell- powered 
© Magneticaliy shielded and tted transtormer. © DC on all flements; 
ten request achieves hum level that is inaudible under any conditions. © Inherent bam 
aon-measurable. (On Phone, 72 dh below output on 10 mv input signal 
better than 85 db below 2y output on high-lewel channels.) © IM and 
AUDIOM LOUDSPEAKERS harmonic distortion: son-measurable. © Frequency response: uniform, 10 to 
Rocklt a, tis 915 } t 37th 100,000 cycles. © Separate equalization and amplification directly from tape 
vOCKOGT WT POTGlIOn, 210 ast oftn playback head. @ Pour dua surpose tubes, all shielded and shock-mounted 
street New York 16 New York is @ Seperate, high-gain microphone preamplifier. © Push-Button Channel 
| 4 Selectors with individual indicator lights and simultaneous AC On-Off 
handling the 5S. distribution of the switching on two channels (for tuner, TV, ete.) © Master Volume Control 
new Goodman line of “Audiom” loud- plus 5 independent Level Controls on front panel, © 11 Controls plas 5 
peakers push-buttons, © Three auxiliary AC receptacies. size: Chassis, 12%" « 7% 
x 4%" high. In cabinet, 13-11/16" « & « 544" high. SA'pping weight, 10 pounds, 


enclosures are available at a nominal 


specifications on this unit upon writ- 


Designed especially for p.a. OF indus- 
trial applications, electronic organs, or 
as bass reproducers for 2- or 3-way WRITE TODAY FOR COMPLETE SPECIFICATIONS 
high-fidelity speaker system, the new 

S eee oe a Sk on Se FISHER RADIO CORP. - 21-23 44th DRIVE - L. I. CITY 1, N. Y. 


models 


con Slightly Higher Weat of the Hockiesa 
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Or ’ 


FOR THE FULLEST ENJOYMENT 
OF YOUR HOME MUSIC SYSTEM 


THE Bye 
FISHER 


ACCESSORIES 


MIXER-FADER - Model 50-M 


NEW! Electronic mixing or fading of any two signal 
sources (such as microphone, phono, radio, etc.) No 
insertion loss. Extremely low hum and noise level. High 
impedance input; cathode follower output. 12AX7 tube 


Selt-powered. Beautiful plastic cabinet. Only $19.95 


PREAMPLIFIER-EQUALIZER - 50-PR-C 
WITH VOLUME CONTROL 
50-PR-C. This unit is identical to the 50-PR but is 


equipped with a volume control to eliminate the need 
for a separate audio control chassis. It can be connected 
directly to a basic power amplifier and is perfect for a 
high quality phonograph at the lowest possible cost 


New, Low Price $] 9.9 
HI-LO FILTER SYSTEM - Model 50-F 


Electronic, sharp cut-off filter system for suppression of 
turntable rumble, record scratch and high frequency 
distortion — with absolute minimum \oss of tonal range 
Independent switches for high and low frequency cut-off 


Use with any hi-fi system New, Low Price $24.95 
PREAMPLIFIER - Model PR-5 


A self-powered unit of excellent quality, yet moderate 
cost. Can be used with any low-level magnetic cartridge, 
of as a microphone preamplifier. Two triode stages. 
High gain. Exclusive feedback circuit permits long out- 
put leads. Fully shielded. Uniform response, 20 to 20,000 
cycles. The best unit of its type available 


Only $10.95 


QUALITY IS NO ACCIDENT... 


@ At Fisher Radio Corporation we never take chances with quality. All materials 


go first to the Incoming Inspection Department and any that do not mect our 
rigid requirements are returned to their manufacturer. In addition, inspection 
occurs at many points during productiion—trom the original, blank chassis to 
the final, assembled unit, assuring correct assembly and wiring. Our Test Depart- 
ment is stafled with a highly-trained group of technicians. Finally, equipment 
already packed for shipment is selected at random and given a complete inspec- 
tion and electrical test in our Engineering Laboratories to keep Quality Control 
at a constant, high level. In truth, FISHER quality is no accident. 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. + 21-23 44th DRIVE - L. I. CITY 1, N. Y. 


To afford the utmost exactness in 
meeting specific use requirements 
many of the units are available in a 
choice of different resonant frequen- 
cies. Two are provided with simple 
means whereby the user can inter- 
change cones. In this way a cone may 
be selected to provide a fundamental 
resonance which most closely matches 
the application need 

For complete specifications on this 
new line, write the U. 5. distributor. 


RECORDER MICROPHONE 

American Microphone Company, 370 
South Fair Oaks Avenue, Pasadena 
California is now offering a new series 
of low-cost, high-quality tape recorde1 
microphones to the trade 

These microphones, which are suit- 
able for paging systems and general 
purpose work as well as tape record- 
ing, are small in size (3%4"x2%&"x'5 
light in weight (2 oz.), rugged, and 
high in performance. They are avail- 
able with either shielded crystal or 
ceramic elements 

The crystal type has a response of 
100 to 7000 cycles and an output of —55 
db. The ceramic type’s response is 
frorr 100 to 6000 cycles with an output 


of 62 db. The impedance is high 
in both types. They are omnidirectional 
and are available in either grey or 
beige. 


UTAH SPEAKER LINE 

Utah Radio Products Co., Inc., 1123 
East Franklin Street, Huntington, In- 
diana is now offering a new, complete 
line of single cone and coaxial speak- 
ers which has been designated as the 
“Fabulous G Series 

Available in 8”, 12”, and 15” sizes in 
the single-cone models and in 12” and 
15” sizes in the coaxial models, the 
series features heavy Alnico V mag- 
nets, spring clip solderless terminals, 
rugged seamless cones, and a mar- 
resistant finish over heavy cadmium 
plating 

Complete descriptive material on this 
new line is available from the com- 
pany or from all local Utah represen- 
tatives 


RECORD PROTECTION 
Beyland Engineering Company, P.O. 
Box 53, Yalesville, Conn., is now offer- 
ing a new liquid product which helps 
to keep records clean and properly lu- 
bricated. 
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Tradenamed “Quiet,”” the new prod- 

prevents static build-up and mini- 

nizes pops and ticks in microgroo\ 
ords. Static, needle hiss, and 


Connoisseur’s Choice! 


noises are stopped, record life is 


tended, and better record tone is ob- 


ved, according to the company 

The product comes in kit form which 
ncludes a 5 ounce bottle of the liquid 
in applicator, case, and needle brush 
One bottle will treat both sides of 200 
ten-inch records 


National distribution is being han- 
died through Ercona Corp., 551 Fifth y ICC T, Yr >a 
At ee eee PROFESSIONAL SERIES 
available either from the manufac- 
turer or the distributor 7 - - ‘ 

THE FISHER 
MEW CRESCENT PLAYER 25-Watt were owen’ , Renee 70-AZ 

(One o ¢ eaturer in in 1e 
Crescent Industries, Inc. line of phono 
players is the Model A644 

This portable automatic phonograph 


8 Offers more clean watts its price than any amplifier made 
The 70-AZ has 2% time / a basic’ 10-watt units, OUTSTANDING 
Fearures: High output s th stortion at 25 watts; 0.05 

watts.) IM distortion s than 

at 20 watts: 0.29% 3 ) watts 
eatnerett rimmed all-wood case. The te 


is housed in a Riviera and Sky Blue 
rm response 2 
instrument ures two peakers, a cycles; 1 db, 10 000 cycles, Pi 
thr speed “intermix” changer, sepa- output constant within 1 db 

rate volume and variable tone controls, watts, 15-35 ) cycles. Hum and nois 


itix last record” illy non-measurable (better than 
j ast I ‘ 


: a in . ’ 95 ib below full output!) Includes 
hut-off rn . e 7 

:' vw SHER Z-MATIC at no addinonal 

For full details on the Model A644 « FISHER &-MA ne addinone 

cost. size: 44% x 1434 x 6% high 


$99.50 
THE FISHER 
Master Audio Control + Series 80-C 


8 The new 80-C is so versatile in 
function, so clean in design and 
performance, that it will meet your 
every need tor years to come 
Truly, the 80-C is designed tor the 
future, Complete specifications on 
this remarkable new control center 
will be found in the third adver 
tisement in this series 
Chassis Only, 899.50 
Mahogany or Blonde Cabinet, 89.905 


d other instruments the c , N , 
ind other instruments in the Png THE FISHER 


n write the company at 95900 


ihy, Chicago 31, Illinois 50-Watt Amplifier ° Model 50-AZ 


8 Ot the very best !"—Iigh Fidel 
GENERAL RADIO z-Y BRIDGE itp Magazine. Will bandie | 
eneral Radio Company, 275 Massa- momen k World f rT 
tts Avenue, Cambridge 39, Mas- pee "| , y at shellac 
‘ iiform respo 
] ib f m 5 to 1 
iency impedance | isurement in- ‘ Les 


1603-A “Z-Y” , $0 watt 


isetts is now ofter i new audio- 
s than 1° distort 


im and noise conte 


, 
itput 
ridg« nt alanced for an On-mM ! Oversize com 


ri ‘onr " its terminals. vd ¢ ty workmansh n 
wrt circuit } open circuit. 1 pom “detail Includes FISHER 
wwinary, po negati eS : Z-MATIC. ; no additional cost 
balance n ) obtained with $159.50 
The nomin y of the Pri Hi Vest of the I 
1 per-cent over the frequency WRITE TODA’ rE SPECIFICATION 


rom 2) cycies 82 20 uc, Ste FISHER RADIO CORP. - 21 23 “44th DRIVE -L. |. CITY 1, N.Y. 


reads directly the resistive and 


don page 106) 


October, 1955 


McGEE OFFERS $100,000 STOCK OF CUSTOM RADIO CHASSIS 


NEVER BEFORE AT SUCH LOW PRICES! | EVEN SAVE ON COAXIAL SPEAKERS AND RECORD CHANGERS 


~ "HLF FM-AM TUNER | McGee's Famous 


PP. 6Y6 AMPLIFIER BOTH FOR 12 AND 15 INCH COAXIAL P.M. 
4’ HIGH FIDELITY SPEAKERS 


sane 12% *23% 


2 RECTIFIERS 
PHONO INPUT Medel vis. cR 


wett amplifier (eueh-pull 6V6's) aponse from 30 te 17.500 
ne or t om " the i 


n 
include the necessary radio or amepiifier 
oars 2-846, GATE Ones c with many cheap or 
supe ' ° ‘ 
and unebe 4 2. price $12.9 
tone contro! ume 
agen’ $40 peor 13. sod coaniany suspended § a n frequency tweeter 
os cu-la¥ 12” two wires to connect, Matches 3.2 to @ ohm output transformer 
} ad , regular $62 so list speaker. Mode! #15-CR, Medee's Sale Price, $23.95 


WEBCOR 3 SPEED CHANGER 
9-TUBE HI-FIDELITY | yo npxosec.€ "29° 


12 Watts Audio $39? 95 ; CARTRIDGE 


Dual Tone Controls 3 speed sutomatic record changer wi ~*~ 
tans ° variable reluctance cartridge ave 
RECEIVES BROADCAST 550 TO 1650 K.C. pe J all 2 sizes. Shute off after last re 
2 


wdie amplifier and 


* and amelifier sh 
“ speaker, $10.00 oxtres “is coax speaker, $20 oo cr 


Ship. wt. 12 tbe. Sale price 


REGULAR $65.00 LIST COLLARO 


» O80 to 168 3 SPEED HI-FI “tana 
S567, GATS 


°e 
s pow ‘ 
' n *. " 
26 3 Cy 
if, nolrustions . used. Mo ode! amo Imported Sale 95 
COGn tpeaker, ° extra; coax speaker, 
from England Price os we 


Less Cortridge 
Requier $65.00 list Collaro Model 3 93s 3 epeed automatic recore — made 
in England Intermixes 10° and 12 cord peed Constant speed 
4 pole moter and weighted turntabie "wie mm © pall Compensating 
spring to shift weight of tone arm for LP and Std. records 


Regular $89.50 § Sloe, acailante ie over poole nammertone ship 

McGEE'S SALE PRICE A . ae Gntlere chara win Ga tented “edn 
* HIGH FIDELITY ee Se eLian GARRARD CH 
AUTOMATIC FREQUENCY CONTROL 68" ~~ #0 w. GE RPXOSZA 88" 


tube FM-AM super- 
» i2 aa 


ives constant speed 
silences pickup during 

Separate plug-in head to fit 
iS%. 


" . 2 ohm High 
HALLICRAFTERS 5-784 eee + “é aren chasele 


pueh-eull 686 audio This found te $600 combinations 
for eryetai phen Sell-powered preamplifier necessary for 6.8 


= flip ystal cartridge 
* 11 tube FM-AM chassis Shien, wt. 22 the Sale pr os cartridge, Ss sem spindle ® 2A Golden eas 
FH 14Y, 12° COAK SPEAKER $10.00 EXTRA 16” COAX SPEAKER $20 00 dxtan $3.43 extra tridge, $68.11 45 RPM spindle $3. 43 


TELEVISION CONSOLE CABINETS AT LESS THAN FACTORY COST! 


FOR YOUR TV CHASSIS—MODELS FOR 27 INCH TO 16 INCH CHASSIS 


a 
a 
- 


RT-21MA $49.95 KL-27X $39.95 $59.95 $59.95 $28. 95 $19.95 NRT-21M $59.95 BT-210 $22.95 
21” MANOSANY '/2 DOOR TV-PHONO CABINET $49.95 ' 17" FULL DOOR $29.95 17” with PHONO DRAWER $19.95 
’ 


reluctance cartridge, $3.96 extra oe Treas 
4 


, Mahogany ’ i? mahogany TV cabi- 
“34 w.. ais r 40° 24 “ 
x hn i Bian net TV chassis 
Wolds 17" F¥ ily h Changer 
er ~ i 


cabinet 
24"-27° MAHOGANY TV CABINGT $39.95 
cabinet tor a7 or television chassis a4 . 
4 op held «a TV chasers 20° high, 20 ie and 234," 
" Ay. a em we Limites quanti available 
epee v cabinet and other TV cabinets 
be eonverted o . 4 t@h Jel iey . Steck Mo. KL-27H 
price $30 06 Slant front pane! available at $6.00 extra 


— nen tees Full Door Cab. 27” 4 Door Mohogany Ceb. 
$59.95 
MA eee with full deere with high 
v «43 308 a a7, a t ’ and 2 teh rig 
ery wes es 
wT i” TV _ cabinet, same above, ta 
mT-2io, mahegeny 21° TV cabinet. ~ a3 as above, Sale ‘price, $19.95. 


3-SPEED AMPLIFIED PLAYER KIT $10.95 


6-TUBE, 2-BAND RADIO KIT $14. 95 2 TUBE AMPLIFIER —8" SPEAKER 
6-18 MC 550-1650 KC need amolited yer, tit for ony $40. ces 


© Sue, 2 band AC-OC radio kit, complete with speaker 
‘ abinet. Pepular with sehoots 
Reetives broadeast and 6 
re, auperbet ~~ + S oe 
t 


“Tv cabinet 


1 build this wy 
t of the parts. Ship. wt. 15 ibe. Mode 


| . to 
2 ive ‘ $ ~ 
im GEE RADIO COM PANY 908. tele ere TELEPHONE VICTOR 5092 
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AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELITY 


NEW MODEL HF-20-20 WATT HI-Fi AMPLIFIER—-NOW ONLY $22.95 


20 WATT HI-Fi AMPLIFIER—SALE PRICE $225 
RESPONSE 30-15,000 CPS—PUSH PULL 616 OUTPUT—TWIN TONE CONTROLS 
INPUTS FOR MIKE AND CRYSTAL OR V.R. PHONO PICKUP 
With CU-I4Y, 12” Coax Speaker Sees cos. Blectrente base’ ona wente vane 
With Pi5-CR, 15” Coax Speaker * 
. With Imperial IV Speaker System 

, "With SP-12125 CR Speaker System coe eee . mee 
fi 4 With HF-33GE Speaker System . Rion Rdolity amplifier ot ieee than, th 


. thie 
a7 th Model HF-20. 20 watt HiFi amplifier, MeGee's 


(Add $1.00 for HF-30 Instead of HF- F-20) erties, 608.08 


Caracas aaa aa eae aaa eae ae ae ee ee ee 


Model HF-30. Same as HF-20 with Heavy Output Trans. Rated at 30 Watts F Power | ee or wi 
Output. Response 30-15,000 CPS. Ship. Weight 20 ibs. Sale Price....... $29.95 pe Ss with Senperia OY egeaher eputem, © 
| Astatic JT-30 Xtal Mike and Desk Stand $9.97 Extra | $o0.05. ty tne Me-DO ampliter is gesired, 


ee ee ee OS ES ES eS eS ED GD GE ES ES GS GS eS GS GD Ge GS GD Ge eee eee ee ee ee ee ee ee the above combination prices 


25 WATT HI-Fi SPEAKER SYSTEM CONSOLE HI-Fi SPEAKER SYSTEM $49.95 
2-12” Woofers (2” GE. PM WOOFER—i0" PM MID-RANGE— 
2-5” Tweeters >ALE PRICE 8” G.£, MODEL 850 MID-HIGH RANGE SPEAKER 


Power Supply ‘ 95 AND Saat a NETWORK, 
and L-C Cross- ‘ pat fA AY 


dividing network, so that ent 
over Network 


4 or & ohm radio or ampti 
25 watt, High) pigatity Bx Synemia Speaker Sys- 
ye 


contro! incorporated 
to 
nuine 


t 
ro. ’ 
and the tweeters are fine quality dynamic speai s 
by the F-44068. console -“ = above opt hee « heavy duty 
cycle cross-over net- Gf PM Mode! 1208 ee “ Medes! 650, 10 nie range speaker and 
inductance capacitance type which prevents frequencies "a cone tweeter 96. (‘Speeity cabinet fnieh 
tweeters ane qttmiqstes frequencies @ console speaker system 
Ainice VY magnet weeter 
4401 University horn type tweeter, All 3 systems incorporate 
L-¢ type crossover network with variable tone compensating contre!. Mode! 
Sale price $69.96 (specify cabinet finieh) 


a with conte 2 “ 
with HF-20 and HF-30 amplifiers NEW IMPERIAL Iv 
HIGH FIDELITY SPEAKERS with General Electric 
8” BLUE STREAK . 
- 8 in. HIGH FIDELITY 
15” BLUE STREAK WOOFER . SPEAKER ‘19% 


New 1955 Mode! imran 
« “mn 


High Fidelity wide 
he 


an Has sth oo 2 
curvelinear cone and ® ohm voice coil. Respen se o 12 coe covered on ali eides except beck Vee os @f suxiliar 
Perfect for high fide radios, amplifiers and professional music systems. Ship. wt ad ametifter er heme music system. The ir 
ale price, $6.96 880 extended high fidelity @ 
Siue Streek,"’ Has @ 144 on. Alnice V magnet th s ” 
Bui ive good response Ss” tw . ® si 
from 60 to 9600 cos. Takes 16 to 20 watt peak. Ship. wt. 12 ibe. le price, $16.96 amoplitvers 


2000 CYCLE L-C NETWORK $4.95 == ap om ae oe Os oe Ge ae a a eo 
EXTRA—MODEL 4401 UNIVERSITY LOW COST 8 WATT 
meses o8-s00e, Sees sen te tet eesqeve network HI-Fl PHONO AMP 


000, 2 
39.95 net, only $4.9 


401 Shae tue Push-Pull Output. Therdarsen Hi-Fi Output 
University Model 4401 single tweeter. © re- Tran. 12° Weeter and 6” Tweeter 
spon te 15.000 cos ideal for wee with m 
Streak" woofer and CR-2000 cross over network e McGee's 
price $14.70. ond Sate Price 
= = = oe 
FAMOUS STANDARD COIL CASCODE TUNERS say crystal phone pictog "Ap 
@eit easesd wtput and L2AKT tubes 


SALE PRICE Goubler power supply Gives extra power an 


Heavy shielded Therdarsen Hi-Fi output 


¥. , ’ ih is ready to use. Complete wi 

u — ‘ Use a6 4 record player ampi 
roenption yee. ™ hodel HF-S ‘> nee ‘ 
servicemen ‘ 

cod ' or 
Specity = 
o 

s 


tremendous 
price possibile 
2 FOR $25.00 
} eaneode 12 channel! tuner with 13th posit 
4 shaft With tubes 6807 ana 6/16 
A wte a price, $12.95 
Matching knobs tor Standard Coil tuners Set Ne. SCK-2 tor fine tuning and channel 
selector, Set VCK-2, matching volume and contrast knots. Either set only SO¢ & parr. 


’ UHF CONVERTER 


TUNERS $2.95 s es SS a - a - - -— Bonga % 
3 Ny) 3 FOR $7.50 CROSLEY 
* ia tcailinaatle | 
‘ oe ga seh FM-AM TUNER 
fate ase te , SALE $1999 


compiete UNF osc-tune i te the one weed by Maller in @ converter and & . 

set manufacturers in their UME TV sets. (2) CBS-Columbia s+ o! UNF co . PRICE 
verter intended for use in UMIE and UMI2 tes TV s« Come 

3) Small compact UNF converter tuning ase ly with GAPS ree and died Man 

applic * for this in UNF. Your choice 2.9 ‘enh 3 tor 


Cieerance sale on VHF television Seestore for channets 
13. RMS Mode! SP-S. metal case, brown wrinkle finish 
ously variable tuning, GAKS tube. Idea! tor late mode! sets 
with cascode front end. Sale price cost over $20.00 te build 
RMS Mode! SP-6. brown plastic case. Same as SP-H except $4 95 with eseuteheon, knebs, diagram, metructions and parte tet 
has variable gain control. (Pictured.) Gale price ° be $196 60 

MeMurde-Siiver GB-6B continvousty verabie inctudes $5 95 = tvee'ty e@dee te 
VW cerd. 646 tube, brown plastic case. Gale price . | 
Standard Co: 8-61 printed circuit booster _$6. 95 LL Nete: An Aude amplifier required te operate these turers thru @ speerer. 


SAMS tube, brown plastic case. Sale price ee ee ee ee ee eee ee ee ee ee ee 


McGEE RADIO. COM PANY PRICES 7.0.8. KANSAS CITY TELEPHONE VICTOR 5092 
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. on ted « 
. y "HK or a One-haelt of 6TH wee - oe 
Ratio ia ted te you rv§ 


Your TRIAD parts 
distributor can supply 
your TV replacement 

needs 


with TRIAD’S 
complete line of 


television replacement 
transformers 


including thesé 5 new 

*correct replacements 
just added to the 
TRIAD line 


TRIAD 
0-60 


Zenitn 
*Correct 
Replacement 


0-54 List Price $6.50 *Correct Replacement for 
RCA 77833 

B-57 List Price $9.00 *Correct Replacement for 
Travier TV-%-107, 108, 110, 113, 114 

D-B8 List Price $9.00 *Correct Replacement for 
Zenith S-21219, 

0-58 List Price $9.00 *Correct Replacement for 
Zenith $-22154, 


0-60 List Price $9.00 *Correct Replacement for 
Zenith $-22130. 


TRIAD *CR (Correct Replacement) television 
transformers are mechanically and elec- 
trically Correct ruggedized versions of 
mfr's items—and wherever possible 
COMPOSITE REPLACEMENT to fill a number 
of requirements where mechanical and 
electrical specifications are identical. All 
items are listed in Sams Photofact folders 
and Counterfacts. 

' write for Catalog TV-155A 


Yin 
ve 


4055 Redwood Ave. + Venice, Calif. 


reactive components, or the conductive 
and susceptive components depending 


on the value of the unknown The 


bridge will also measure impedances 
which are grounded, ungrounded, or 
balanced-to-ground 

An audio generator and null detec- 
tor are with this 
bridge. For full details on the opera- 
tion and special features of this device, 
write the manufacturer direct 


required for use 


MAGNAVOX MUSIC SYSTEM 

The Magnavox Company of Fort 
Wayne, Indiana recently introduced a 
new line of instruments to the press 
and the trade 

One of the outstanding units in the 
audio line is the “Imperial” which is 
specifically for locations 
where space is at a premium. The in- 
strument offe1 


de Sipene d 


radio, phonograph, and 
record comb'nation in matching cabi- 
nets (ome 


ers and ass¢ 


cabinet houses the speak- 
wiated amplifier while the 
companion piece contains an automatic 
changer and AM-FM_ tuner, 
along with controls for operating the 


entire system 


record 


The “Imperial” is available in ma- 
hogany, blonde, or cherry finishes. For 
full details on this and other items in 
the company's audio equipment line, 


write the firm direct or contact your 
nearest Magnavox distributor 


OUTDOOR SPEAKER CABINET 

Manfredi Wood Products Corpora- 
tion, 226 New York Ave., Huntington, 
New York is marketing a new, popular- 
priced portable speaker enclosure 
which is designed to provide durability 
for outdoor use 

The enclosure combines colorful 
cabinetry with a fully-insulated bass 
reflex speaker compartment. Conolite, 


a laminated plastic veneer, provides a 
selection of colorful finishes and un- 
usual durability 

Fiberglas insulation is provided on 
both sides and top of the speaker com- 
partment for use with 8” or 12” speak- 
Acoustic design is en- 
hanced by a Fiberglas curtain to assure 
faithful reproduction of low tones and 
elimination of “boominess Conven- 
ient cable clips for 50 feet of wire sim- 
plify connection to indoor equipment 

The cabinet measures 22” high, 16” 
wide, and 12” deep and weighs 20 
pounds. A concealed carrying handle 
aids portability 


er cut-outs 


CONTROL CABINET 

Components Corporation of Denville, 
New Jersey has developed a new, com- 
pact master contro! cabinet to house 
its “Professional” turntable as well as 
a tuner, preamplifier, and amplifier 

The cabinet is of chairside height 
(20%” long, 15%” deep, and 18” high), 
and is styled to complement both tradi- 
The front and 
sides of the “Pro-Ette” are constructed 


tional and modern deco! 


” 


of 4%” plywood to facilitate 
the tuner, amplifier, or other equip- 
ment desired. The back and top panels 
are %” plywood for maximum strength 
and the cabinet is braced and rein- 
forced throughout. 


mounting 


NEW BELL RECORDER 

Bell Sound Systems, Inc., 555 Marion 
Rd., Columbus 7 currently 
marketing a new, popularly-priced 
tape recorder, the Model RT-88 

The new recorder offers two speed 
operation via a three-motor tape trans- 
port mechanism. Complete push-button 
control is accomplished through piano- 
like keys arranged console fashion on 
the tape deck. All controls and jacks 
are within easy reach and are clearly 
marked so as to be visible from the 
normal operating position 

The RT-88 will record at either 3% 
or 7% ips, the speed being selected by 
pressing a button. Proper equalization 
is accomplished automatically 

Inputs are provided for microphone 
and radio and outputs permit use of 
an external speaker or amplifier 

Power output is 3.5 watts. Fre- 
quency response is from 50 to 10,000 
cps. The speaker has a 6-8 ohm voice 
coil 

Full details may be obtained by con- 
tacting H. H. Seay, general sales man- 
ager of the firm W- 
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Ohio, is 


6 TUBE UNIVERSAL MOUNTING AUTO RADIO ‘19% 


LESS THAN FACTORY CosT! ‘ : 6-TUBE, 6-VOLT 


* A SENSATIONAL AUTO RADIO VALUE AT A TERRIFIC LOW PRICE. UNIVERSAL MOUNTING 
* MADE BY A BIG NAME MANUFACTURER 

wEeT— TH TU R.F. STAGE—-6 TUBES—-TONE CONTROL. 
*® FULL SUPERHET——WwiTH NEO r £ AUTO RADIO 


McGee mates another tremendous purchase and passes 


6 velt eute radio t« « full superhet with fully tuned 8.7. stage — ~ “ 
n ce y of America’s best known . WITH 
‘ tteanr n a " $ 99 
ve nm the dash ‘tor custom ’ o. a ” 
, oo 6” x9 


the saving on te you Thies uni 


centers A minimum 


mounted > only 2% below Ri, 
Requires me mere reem under your aia SPEAKER 


The 
contro! head. Mot intended for an exact custom 
your custom instatiation ideas. Can be custom 


ay areSee yates. Saat eget ses eee gates eases, «=| CAN BE CUSTOM FIT INTO THE DASH OF 
price, $19.99 for the radio complete with 6x9" speaker. 3 section top co antenna, MOST LATE MODEL CARS AND TRUCKS 


$2.29 extra 


ESPEY Ist Offering-—by a NEW—SMALL McGEE 
Famous Maker | VOLT-OHM METER | oO? 


SALE PRICE 
2000 OHMS PER VOLT 


14-Tebe FM-AM Chassis 
Williamson Type Circuit ac-pc $995 


Ulitra-Linear Response— WITH TEST LEADS 


20 te 22,000 CPS Ss wide and 194" thick 
° oc a 


oite © te 1000 


SALE 95 nome yy > HAY a. A. 
PRICE wr model tee Solets ttn taut teat, babe oven, ent BOE 


With 15° Coox. sov.9s “S*® SPEAKER 6” SESSIONS CLOCK-TIMER 


10 WATTS HI-Fi AUDIO With Plastic Cobinet $3.95 


Now 1956 model. 14 tube FM-AM chaesi« A true Hi-Fidetity r i j » essions Clock-Timer in 
r of fine custom si ry Mode! soc i « am intended for & kitehen 
puch. pull 6V6,. 10 watt radio. You could spend $200 te $250 for « 
and amplifier quatity of this receiver. Ultra-Linear output 
of 10 te 22,000 Output 


cartridges input for 
accurate reproduction 
minus 


recorder Tv 
tennas for 


i ps 4 >» © eh automatically a 
ne 250¢. Sale price, Ss With heavy duty Uten Steck Neo Te - 42 (net pretured) Sale price, 
speaker, both for only $99.95 


50-WATT BOOSTER AMPLIFIER *, 10”, 12” SPEAKER-BAFFLE COMBINATIONS 


50-WATT $ 95 e- $395 «0 - S$Q9S = 12” - G95 
“Ty mee opular spe er’ e combine . Brown teatheret 
BOOSTER AMP. Sree wees belie ange” S.8 ob, Ainien 0 magnet apeaner. Meet or 
~ *. o« ° e “ice eact et of 

2-Mike Pre-Amp $12.95 Extra. Not o | 5: a pablpathhs: narod scntongechocagen —_ 

Kit, but a mufoctured Amp ‘ 3.16 oF. Ainico V magnet 
A sensational vaiue A se watt booster am- ” ot tite . - hd a. Stock Ne, CA-1OE. Sale pric 
plier with »-pul baffle ane 12 arm her. & terrific Me@ee veiue 

0 


Connect to your present amplifier as a boos $00 se You get t and spe " te value of the speaker enty 
to allow She ase oF 5 mileraphence eae one tow lever ° Stock No. MCA-B12. Sale price Lots of 3 o $6.79 each 
jack with 1 volt input giving SO watts of audio 
fidelity output transformer with taps at 4-6-16-60 and 250 ohm 
former and $U46 rectifier inctudes tubes: 4-646, 767 ane ied 
master volume and bass boost tone contro! Cha 
Ship. wt. 26 ibe os 
Girectiy to the PASGEN amopliiher 
y n 


input Furnished wi 4 
SO watt booster. 


connectin 


Si6" « 3% 


MINIATURE BROADCASTING fois) = 


STATION FOR THE HOME PRICE 
NEW 1955 MODEL WITH 


CRYSTAL MIKE $9.95 $2995 


Sensational new mode! MCL-E3 miniature broadcasting station for microphone and pho 


negreph. Can be rece « ed connect 


CRYSTAL 


contro! fades from 
tere with toca 


a) hand mike ana 
—-— — 


ATTENTION! SALE 
TV SERVICEMEN : price > 


PICTURE TUBE K 3 MODEL 40 TIMEX 
RESTORER-TESTER RECORDS AND PLAYS BACK 


2 
NEW— POWERFUL ‘49% PLAYS 1675 AND 45 RPM RECORDS 
OPERATED 


qned to pieture 
» cathode 


we ont a 
the best i ; | 20 i» tt incorporates vy 
' quipment . your money. Will ‘ i ss 5, ece 
$100.00 fiels ‘ —_ -* “ : 
. nev Mo, ViIM-Rt recor 

que new or old . 

juvenatror we ’ TV Service « should heve . 
ee ’ o 2 ‘ ‘ Pped with 


Operating i « Stock No wy) Se, ship 
‘ . ‘ — pick t e¢apt © 


r GEE RADIO COMPANY PRICES FOB naneas oy et TELEPHONE VICTOR 5092 
SENG 26% OF FULL 
¢ REMITTANCE WITH ORPER 1603 MCGEE ST., KANSAS CITY, MISSOURI 


BAL sant co 
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Immortalizing 
the 
instrument... 


For the “Instrument of the Immortals”. . . 
and all great instruments and voices, there 
are now magnetic recording tapes of matching 


quality. They are Soundcraft Tapes, created 


by leading recording engineers. Soundcraft 


Tapes alone combine 


@ Constant depth oxide for uniform middle- and low 
frequency response 

@ Micro-Polished® coating, a patented Soundcraft 
Process that climates unnecessary head wear 
and gives uniform high-frequency response right 
from the start 

@ Pre-<oated adhesive 
anchors Oxide 


ipplied directly to base firmly 

flaking. no cracking 
@ Surfacedubrication on both sides! 
hatter 


No friction, no 

no squeal 

@ Chemical balance 
curling 


throughout to prevent cupping, 

Peeling, chipping 

@ Uniform output of 4 at 
reel-to-reel 


within a reel, \y db 


SOUNDCRAFT TAPES FOR EVERY PURPOSE 
Soundcraft Red Diamond Tape (or high-fidelity 


Soundcraft Professional Tape for radio. TV 
and recording studios Splice-free up to 2400 feet. Stand- 
ard of professional hubs 


Soundcraft LiFetime™ Tape for pricetess record- 
ings. For rigorous use. For perfect program tim ng. A 
third as strong a6 steel. Store it anywhere Guaranteed 
for a lifetime 


Get the Soundcraft Recording Tape you need 
today. Your dealer has it 


REEVES 


SOUNDCRAFT 


CORP. Dept. us, 
10 E. 52nd St., N. Y. 22, N. Y. 
POR EVERY SOUND REASON 


creme 


THE WORLD'S FINEST TAPES...YET THEY COST NO MORE 


IDEAL COMPLEMENTS 
to the VIKING TAPE DECK! 


\ KING Ait Ad lity 75 P B60 
PREAMP 


@ 55 db signal-to-noise ratio 

@ Variable Gain and Equalization Controls 
@ Cathode Follower Output 

e NARTH, of course! 


VIKING Aull Adelity75 reo! 
Record/ Playback AMPLIFIER 


e 40 
e 70 K¢ 
recording 


10,000 eps, plus at 7.5 ips 


Erase and Bias for extended range 


@ Inputs for Low-Level and High. Level mike, 
tape or record player 
@ NARTH, of course! 


Sold thru dealers; write for information 


VIKING OF MINNEAPOLIS 
Dept. RT.10 
3540 E. 43rd St., Minneapolis, Minn. 


for faultless playback 
of pre-recorded tape! 


PROVIDING 
FULL FIDELITY 
PERFORMANCE — 
40-14,000 
CPS at 7.5" 


$ 59" 


USER NET 


@ Meets broadcast requirements for 
minimum distortion, flutter, and wow. 

® The Viking innovation of a belt-driven 
capstan eliminates vibration and flut- 
ter —tap« speed is constant! 

@ The basic monaural unit pictured can 
be easily converted to full fidelity bi- 
naural playback or erase-record play- 
back, ideal for tape duplicating. 

@ Check Viking’s coordinated line of 
NARTSB standard pre-amps, erase bias 
oscillators, record/play back amplifiers. 


Sold thru dealers; write for information 
VIKING OF MINNEAPOLIS 


Dept. RT.1 0 
3540 E. 43rd St., Minneapolis, Minn. 


Within the Industry 


(Continued from page 32) 


new executive vice-president of Bogue 
Electric Manufacturing Co. He was 
formerly with Sperry Gyroscope Com- 
pany ... PRANKLIN GREENE, JR., for- 
merly manager of ral Electric 
Company's radio and television depart- 
ment’s Bleeker Street radio plant in 
Utica has been named manager of tele- 
vision manufacturing with headquar- 
ters in Syracuse P. NEWTON COOK 
has been appointed general sales man- 
ager of Chicago Standard Transformer 
Corporation... SAMUEL W. ARCHER 
who has been service manager for the 
Delco Radio Division has been named 
assistant general merchandising man- 
ager for the United Motors Service Di- 
vision of General Motors a & 
WRIGHT has been elected pre sident of 
Bliley Electric Company of Erie, Pa 
succeeding the late F. DAWSON BLILEY 
D. R. TASHJIAN has been appointed 
manager of engineering for Westing 
house Electric Corporation’s electronics 
division in Baltimore, Maryland 
HENDRIX G. BLUE has named to 
the newly-created pro- 
motion manager of The Hallicrafters 
Company W. WALTER JABLON has 
been appointed and ad- 
vertising manager of the Presto Re- 
cording Corvoration He succeeds 
THOMAS 8B. ALDRICH who has left the 
firm to go into business for himself 
CHARLES F. BAXTER is the new 
general manager of the RCA Victor 
television division of Radio Corporation 
of America He has 
general manager of the division since 
1949 GEORGE ROWEN has been 
elected a vice-president of Sparks- 
Withington Company and general man- 
ager of the firm’s electronics division 
Fairchild Recording Equipment 
Company of Whitestone, N. Y., has 
named RUBEN E. CARLSON to the post 
of manager of its high-fidelity division 
and ROBERT G. BACK to the position of 
manager of promotion and distribution 
. E. S. SEELEY, chief of engineering of 
Altec Service Coir poration in New York, 
has been named director of 
ing for Altec Lansing Corporation in 
severly Hills, California ... The ap- 
pointments of RICHARD C. KOCH as 
chief engineer and ROY G. TRUE as 
executive vice-president ha 
nounced by J.D.B.A Ine 
Century Instrumati« 
named NELSON A. MERRITT to the post 
of chief engineer JOHN R. HOW.- 
LAND has been appointed general sales 
manager of the Dage Television Divi- 
sion of Thompson Products, Inc. He 
will the sale of the firm’s 
color television and black- 
and-white equipment for closed circuit 
applications . . . DR. DONALD W. COL- 
LIER and CHARLES HOWE GODDARD 
have been elected vice-presidents of 
Thomas A. Edison Ince yrated ; 
FORREST E. BEHM wil! head the newly- 
activated Components Department of 
Corning Glass Works’ Electrical Prod- 


Gene 


been 


‘ 


post of sales 


zeneral sales 


been assistant 


engineer- 


been an 
Mid- 


Corporation has 


supervise 


systems 
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ROHN NO. 6 TOWER 
“All-Purpose” Tower 


Self-supporting to 50 ft., or guyed 

to 120 ft. Utilizes mass production 
technique $s to give you lowest 

prices, yet highest profits for a 

towcr of this type Ideal for home and 
industrial requirements. Permanent 
hot-dipped galvanized coating 

inside and out. De pe ndability a 

ire customers demand is assured 
with the Rohn No 


signed to “stand up” for years to 


6 Tower .. 


the rigors of weather and climatic 
conditions. Easy to climb for fast, 


efficient servicing. In 10 {t. sections 


these two 


HEAVY DUTY NO. 30 
TOWER 


Heights up to 200’ or more when guyed 
Self-supporting up to 60’ 


SPECIAL INSULA- 
TOR SECTIONS a 
available to permut the 
Rohn No 0 Tower 
to be used as euyed 
“series fed” radiators 
for amateur and com- 
mercial uses. 


October, 1955 


ROHN 
PACKAGED TOWER 
“Space Saver” 


Pot. Pending 


cuts storage space 
300% or more! 


Popular PT-48 has almost 5 
sturdy tower within a compas 
8 x 20" package! “Magic Trianel 
design is adapted to a pyramid 
shape using a wide 19” base with 
progressively decreasing size up 
ward Decreases 

your overhead 

. . casy to 

transport and 

assemble; cuts mn 

st pp rhs costs! ‘+: - 
Galvanized men 
throuech- 

out. Available in 

heiehts of 24’, 

52", 40°, 48°, 56 

and 64’. 


Bottke Tower 
“oct .. 


1. MAGIC TRIANGLE 
CONSTRUCTION 


I mous wrap around dk sien 
with full V2 
cross-bracine welded to tub- 


corrueg ited 


ular steel lees 


INTERLOCKING JOINTS 


formed by swagcing tower 
ends o that they ov rlap 
each other, becomin : n- 
ele u n structur Proved 
by tests to be superior 


WEATHER SEALED 


iwainst Condensation and 
moisture 
HOT DIPPED 
GALVANIZING 
both inside and out gives 
the finest protective coating 
known This sales point is 
one of the best you can offer 
the finest qualit ind 
at lower than competitive 
prices! 


Rohn Towers 


will satisfy 90% of your TV tower needs! 


NEW LINE OF ROHN 
ROOF TOWERS 
A 


Four supe rior de , 
« 


vanized Rohn Towers h n 
sales appe | when this type i 


tion 1s desired 


HANDLE 

THE COMPLETE LINE 
OF ROHN GALVANIZED 
ACCESSORIES 

house brackets, special bases, peak 


ind flat roof 1 nt mst 
bases. tel 


t¢ n 


tallation accessor 
mastand TV hotd 


y rings, et 


for * larger profits * customer satisfaction * greater ease in ordering, 


handling and shipping 


YOUR REQUIREMENTS 
FROM ONE RELIABLE SOURCE 


N Manufacturing Company 


116 Limestone Avenue, Bellevue, Peoria, Illinois 


63 High Stability ERIE Disc or 
Tubular Ceramicons 


18 Popular Values 


Handy, Convenient 18 Section 
Plastic Storage Case 


Exceptional Value 


ERIE 


DY POUT OTE, 


GET BETTER HIGH 
FIDELITY resutts 


at less cost! 


Whether you specialize 
in high fidelity service 
custom bullding or simply 
want to bulld a top-notch 
outht for yourself, this big 
512-page book will guide 
you every step of the way 

Helps you get better re- 
sults at iess cost. Shows 
what to do what mis- 
takes to avoid, Gives you 
a full understanding of the 
many different methods, 
circuits, designs equip 
ment, components and 
other subjects that are de- 
bated whenever hi-fi fans 
get together 


CASH IN ON HI-FI 
SERVICE AND CUSTOM 
BUILDING PROFITS! 


High Fidelity Techniques 
ls complete, authentic and 
easy to understand. From 
beginning to end it is 
chock full of how-to-do-it 
tips, service hints, custom 

building data, charts and 
512 poges diagrams of the most help- 
203 pictures ful sort 


Ss ani aumeaataee,_ae  t 
+. RN-105, RINEHART & CO., INC. 

3 Madison Ave. » New York 16, WY. 

Send HIGH FIDELITY TECHNIQUES tor (0.day 

FREE EXAMINATION. If 1 tike book, ¢ will 

then promptly send §7.00 (optus a tew cents post 

aee) in full payment Otherwise, | will return 

beok postpaid and owe you nothing! 


HIGH 
FIDELITY 
TECHNIQUES 


by John H. Newitt 


The book that says 
goodbye to guess- 
work in choosing, 
building and serv- 

‘cing hi-fi 
equipment 


Name 
Address 


City, Zene 

on met ‘ ‘ : 
ney back if ie rele ‘ in 10 days 

se een aeaaanaeanaa a 
Rinehart Geeks are sold by leading Beek stores 


ERIE ELECTRONICS 


cnt PA 


HERE'S WHAT YOU SAVE 


REGULAR PRICE 


18 Section Plastic Case 


YOU PAY. 
YOU SAVE 


RESISTOR 


Onoc 


63 Piece ERIE Ceramicon 
Assortment 


. $15.00 
1.75 


Total Value $16.75 


DISTRIBUTOR DIVISION 
CORPORATION 
ERIE, PA 


NN. ENGLAND + TRENTON. ONTARIO 


QUIETROLE 


TRADE MARK BEG. US. PAT 


‘e 


the original hence 
and cleaner for quiet- 
ing noisy controls and 
switches, costs little 
more than the cheapest 
imitations, but the name 
assures you are getting 
the best. 

INSIST ON QUIETROLE 

THE CHOICE OF 


BETTER SERVICE DEALERS 
“EVERYWHERE” 


menvitactured by 


SQUIETROLE 


COMPANY 


Spertanburg, South Carolina 


ucts Division Promotion 
ERT A. VON BEHREN to research and 
development manager of the magnetic 
products division has been announced 
by Minnesota Mining &€ Manufacturing 
Co. He has been with the firm since 
1948 LARRY S. RACINE, president 
of Chicago Standard Transformer Cor- 
poration has taken an 
of absence 
health 


of ROB- 


indefinite leave 
from his post because of ill 
WILLIAM J. SHEA, chairman 
of the board and chief executive officer 
of the firm, is assuming the office of 
president NORMAN C. OWEN has 
been appointed manager of distribution 
for Zenith Radio Corporation 
> 2 > 

NORMAN L. HARVEY is the 
engineer of the radio and 
division of Sylvania 
Electric Products 
Inc. He will direct 
the design of all 
products manufac- 
tured by the divi- 
sion, with headquar- 
ters at Buffalo, N.Y 

A member of the 
Sylvania  organiza- 
tion since 1941, Mr. Harvey was trans- 
ferred temporarily from the radio and 
television division to help set up the 
company’s new electronics systems di- 
vision, which he served as assistant 
general manager and chief engineer 
With the recent expansion of the radio 
and television division, he has now 
been returned to the as chief en- 
gineer. 


new chief 
television 


post 


* > . 


J. H. CRAFT, JR. of Stromberg-Carlson 
has been appointed chairman of the 
Service Committee of the Radio-Elec- 
tronics-Television Manufacturers As- 
sociation for the fiscal 1955-56 
He succeeds H. J. Schulman of CBS- 
Columbia The committee’ directs 
RETMA activities in the field of radio- 
television set 

Mr. Craft 
of General 
chairman of the Vocational Training 
Subcommittee and J. A. Hatchwell of 
Allen B. Du Mont Laboratories, Inc. to 
be chairman of the Advisory Commit 
tee to the New York Trade School. Mr 
Hatchwell will also serve as vice-chair- 
man of the Service Committee 

* > 

IRVING KOSS, formerly a 
Signal Corps, has joined 
as administrative 
Daniel 


year 


servicing 
named W. L 
Electric 


Parkinson 
Company to be 


Major in the 
Motorola Inc 


assistant to 
E.. Noble, vice-presi- 
dent in charge of 
the Communications 
& Electronics Divi- 
sion of the firm 

A native of Mas- 
sachusetts, Mr. Koss 
graduated from MIT 
before entering the Army in 1942 
that date he has held many responsible 
positions, all associated with electron- 
ics and communications 
and other military assignments 

While in the Army, he earned his 
MBA at the Harvard Graduate School 
of Business Administration yw 
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ALLIED’S own KNIGHT exectronic xis... 


Get the most for your money in ALLIED'S KNIGHT 
Test Instrument Kits. Have the lab precision quality, the dependable 
accuracy, the professional styling you want—and SAVE MONEY 
KNIGHT Kits are the last word in electronic design and the easiest to build 
Instruction manuals ore a marvel of simplicity and clarity for 
quick assembly without guesswork. You need only a soldering iron, 
screwdriver and pliers to assemble and own these professional 
quality instruments. Build one and you'll want to own 
more of these fine matched units 


ALLIED —the reliable name in Electronics —gives you 
the greatest valve for your test instrument dollar in KNIGHT Kits 


KNIGHT PRINTED CIRCUIT 5" OSCILLOSCOPE KIT 


Model F-144 New wide-band, full-size 5° Oscilloscope; equals or betters the performance of 
commercially-wired ‘scopes costing several times the price. Two printed circu 

00 hoards and exclusive laced wiring harness cute assembly time to minimum 

$ Ideal for the professional Laboratory, for color TV nervicing and high frequency 
applications. Has 6 times the usual sweep range - from 15 to 600,000 cepa. Locks 

in frequencies as high as 9 mc. Vertical reaponse from 5 cycles to 5 me. Hesponne 

$6.90 down, + Ldb at 3.58 mx idb at 5 me. High vertical sensitivity of 25 rma millivolts 
$6.00 menthly inch. Input capacitan O mmf. Outstanding features. cathode-follower vertical 
for 12 menths *#nd horizontal inputs, 2nd anode provides 1400 volts for high-intensity trace 
push-pull vertical and horizontal amplifiers; positive and negative locking, faith 

ful square wave response; frequency-compensated input attenuator, Z-axis input for high 
ntensity modulat.on; one volt peak-to-peak voltage calibration; interna! astigmatiam control 
blanking circuit to eliminate retrace lines; DC positioning control. Complete with all tubes and 
parts, ready for easy assembly. Handsome professional case finished in blue, with gray control 

panel, Shpg. wt., 40 ibe 

Model F.144. Knight Printed Circuit Oscilloscope. Net only $69 00 
Model F-148. Demodulator Probe. N $3.45 
Medel F.147. Low Capacity Probe. 12 mmf. Net $3.45 


BUY WITH CONFIDENCE 
BUILD WITH CONFIDENCE 


KNIGHT Kits ore engineered to bring you the lates! advances 

in electronic instrument design. The use of premium quality «=> 
er we ae pw? . 

components ossures Pp Hity. EXCLUSIVE ALLIED 

KNIGHT Kits ore designed for iest bly. It's just like “KING SIZE” DIAGRAMS 


Diagrams are duplicated in 
having a good instructor at your side. large wall size to hang con- 
You ond ALLIED ore o team, ALLIED stokes its 30-yeor . veniently over your work. 
reputation in the Electronics field on your complete success 
ond satisfaction. 


-t 


NEWEST 
PRINTED circuit 


pee Th KNIGHT PRINTED CIRCUIT VTVM KIT 


al Medel F.125 New extremely stable, highly accurate VIVM 


EASY bey ‘ 95 Greatly —_ en, entire chassis is a printed 
- circuit board features maximum convemence in 
PAY MENT TERMS ; s24 arrangement of scales and controle, With peak-to 


P peak scale for FM and TV rk. Ranges AC peak 
if your total Kit order s es oe Lm = aay: agg o a and a 

- ) »-f0- 150.500 400; ome » »), OK tan 100 
over $45, take eoves 1000 mega; db scale 10 to +6. Uses low-leakage switches and 
r liberal Time 1°) precision resistors Balanced-bridge, push-pull circuit permits 
switching to any range without adjusting zero set. 444" meter 


eee, 
re 


tage of ov ' 
Payment Plan—on'y 
10% down, 12 full ance, 11 megs. Complete kit, ready to assemble. Shpg. wt., 6 ibe 

for Model F.125. Knight Printed Circuit VTVM Kit. Netonly $24.95 


200 microamp movement. Polarity reversing ewitch. Input reniat 


. Write 
months to poy § Model F.126. Hi-Voltage Probe; extends DC range to 
application form. : 50,000 Volta. Net $4.50 


Model F.127. Hi- Frequency Probe; extends AC range to 
— = | 250 me. Net $3.45 
ALLIED RADIO SEE FOLLOWING PAGES > 
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ALLIED’S own K NIGHT enectronic xits.... 


BUY WITH CONFIDENCE 


« Advanced Electronic Design 

« New Printed Circuits 

« Easy-View, Hi-Legibility Panels 
Professional Streamlined Styling 
Matched Instruments 


Premium Quality Components 


PORTABLE 
TUBE TESTER 


Model F-143 — SEE 


$9975 


KNIGHT EASY-TO-BUILD TUBE TESTER KIT—OUTSTANDING VALUE 


Expertly designed, up-to-date, ideal for the laboratory or service shop 
priced, yet it offers high accuracy, top versatility and convenience. Features provision for 
testing 600-ma tubes; roll-chart data for all popular series-string types. Tests 4,5, 6 and 7-pin 
large, regular and miniature types, octals, loctals, &-pin miniatures and pilot lamps Tests for 
open, short, leakage, heater continuity and quality (by amount of cathode emission). 444" 
square meter with clear “GOOD.-?-REPLACE” scale. With line-voltage indicator and line 
adjust control. Choice of 14 filament voltages from 63 to 117 volta. Blank socket for future 
type tubes. Universal-type selector switches for any combination of pin connections. Single- 
unit, 10-lever function switch simplifies assembly. Illuminated roll chart liste over 700 tube 
types. Complete kit, ready for easy assembly. Shpg. wt., 14 Ibe 
Medel F.143. Counter type Knight Tube Tester Kit. Net only 
Medel F.142. An above, but with carrying case. Net only 

Medel F-141. TV Picture Tube Adapter for above. Net only 


Model F-119 


s]]° 


Kemarkably low 


KNIGHT CAPACITOR CHECKER KIT 


Tests capacitors while they are still wired in the 
circuit! Saves time and trouble. Just press a 
button and the “magic eye” instantly shows 
opens and shorts. Checks by-pass, blocking, 
coupling and filter condensers from 20 mmf to 
2000 mfd, even when the capacitor under test 
is wired with a resistance as low as 60 ohms 
Capacitors between .1 mfd and 2000 mfd may 
be tested even when in parallel with resistance 
as low as 2 ohms. Housed in the professionally 
styled Knight Kit case, sturdy steel in blue 
wrinkle finish with gray control panel. Complete 
kit, ready for easy assembly. Shpg. wt., 5 Ibe 
Medel F-11919. Knight Capacitor Checker Kit 

Net only $il.es 


$29.75 
$34.75 
$3.75 


Medel F.124 
xowont 1875 
1,000 OHMS/VOLT VOM KIT 


Medel F-128 Exceptional accuracy and ver- 


20,000 OHMS/ VOLT VOM KIT 

Features 32 ranges, full vision 
sensitivity for 20,000 ohme/volt input re 
Range: AC, DCand output volts,0-2.5, 10.50 
DC amps, 0-1-10; Decibels, —30 to + 63 
and teat leads, Shpg. wt., 5 Ibe 


KNIGHT 
Medel F.140 Outetanding quality and per 
5 formance at extremely low coat 
596 4\4" meter; + 2°) full scale 
deflection, 10 microampere 
sistance on DC; front panel “zero adjust 
Single switch selects function and range 
250.1000.5000; Resiatance, 0.2000. 200,000 
ohme and 0-20 meg.; DC ma, 0-.1-10-100; 
in 6 ranges. Uses precision 1°) multipliers 
Complete kit with bakelite case, batteries 
Medel F.140. Knight 20,000 ohmea / volt 
VOM Kit. Net $26.50 


eatility at amazing low cost 
$ 25 Ideal for service shop, lab and 
Amateur use. Uses 414" meter 


(400 microamp movement) 

with separate scales for AC 
voltage and current, DC voltage and cur 
rent, decibels and resistance. 34 ranges in 
clude: AC, DC and Output volte, 0-1-5-10 
60-100-500-5000 (1000 ohms/volt sensitiv 
ity); Resiatance, 0.1000.100,000 ohme and 
0-1 meg.; Current, AC or DC, 0-1-10.100 
ma and 0-1 amps; Decibels, 20 to + 6&9 
in 6 ranges. Uses 1 precision resistors 
3-position function switch and 12-position 
range switch. Complete kit with Pakelite 
case, battery and test leads. Shpg.wt., 24 ibe 


Model F.128. Knight 1,000 ohmea/ volt 
VOM Kit. Net $14.25 


& RA ny 


KNIGHT 
RESISTOR-CAPACITOR TESTER KIT 


This new highly accurate tester meets the crit 
ical requirements of lab and service shop 
Measures capacitance and resistance; checks 
for opens and shorts in paper, mica and ceramic 
capacitors; shows power factor of electrolytics 
Large dial shows capacitance and resistance at 
a glance; balanced-bridge circuit with “magic 
eye” for correct dial setting. Measures power 
factor from 0-50. Testa capacitors with rated 
voltages applied. 5 test voltages: 50, 150, 250, 
350, 450. Capacity ranges: 10 mmf to .005 mfd, 
001 to .55 mfd, .1 to 50 mfd and 20 to 1000 mfd 
Resistance ranges: 100 to 50,000 ohms and 
10,000 ohma to 5 megs. Accuracy, + 10°. Auto 
matic discharge feature prevents after-test 


shock. Complete kit with Knight professional 
portable case. Shpg. wt., 8 ibe 

Model F-124. Knight Nesistor-Capacitor 
Tester Kit. Net only 


tag © 
EASY PAYMENT TERMS: If your total kit order comes to over ae 
take advantage of our liberal Time Payment Plan—only 10% down, 
full months to pay. Write for appli 


$18.75 


cation form. a 


USE HANDY ORDER FORM 


sei NE EAL DAO EES, ON NEXT PAGE 
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ALLIED RADIO 


RADIO & TELEVISION NEWS 


better by far...easiest to build...and you SAVE MORE 


KNIGHT LOW-COST RF SIGNAL GENERATOR KIT 


An extremely popular kit, noted for its wide range and exceptional sta- Medel F-145 
bility —saves you two-thirds the cost of a comparable wired instrument 75 
Delivers output on fundamentals from 160 ke all the way out to 110 mx $ 

useful harmonic output to 220 mc. Ideal for aligning KF and IF stages 19 
and for audio equipment troubleshooting. Also serves as TV marker 

generator when used with any sweep generator. Features the famous Colpitts circuit 
for high accuracy with negligible drift. RF output rated over 100,000 microvolts 
Output can be modulated at 400 cycles. Has built-in sine-wave audio oscillator with 
output jack for 400 cycle output. Maximum audio output, 10 volts. Jack for exter 
nal modulation; step and continuous-type output attenuators. Complete kit with 
professional portable case. Shpg. wt., 10 Ibs 


Medel F -145. Knight RF Signal Generator Kit. Net only $19.75 


BUILD WITH CONFIDENCE KNIGHT VISUAL-AURAL SIGNAL TRACER KIT 
e Crystal-Clear Instruction Manuals ; wae pre pone me Fie awe 15 
e Exclusive “Step-and-Chek” oman nulls all om or pot | —— $23 


Building Method the signal from the antenna to the speaker 
Keproduces signal at plate or grid connection of any 
e Exclusive “King-Size” Diagrams . ¥ stage. Identifies and isolates “dead” stages. Features 
3 : nae ve s » high usable gain of 50,000, “magic eye” with calibrated 
e Exclusive “Spotlight” Pictorials attenuators for signal presence indication and stage-by 
stage gain measurements; built-in 4" 'M apeaker, Ki 
SAVE MONEY! Depend on ALLIED—the probe for checking all stages, special audio probe tip 
- included, provides noise teat, built-in watt meter cal) 
world's lorgest Electronic Supply House- brated from 25 to 1000 watts: provision for external 


get the most for your test instrument dollar scope or VTVM. Complete kit with portable cance 
Shpe. wt 13 Ihe 


Medel F-135. Knight Visual-Aural Signal 
racer Kit. Net only $23.75 


Model F.137 


KNIGHT AUDIO GENERATOR KIT 


Save money have performance equal to instruments 


at many times the price! Provides in ideal ~~ Fs 10-WatT HI-FI IFIER KIT 


quency source for checking audio circuits of 


ind othe u-fiequipmen o checks speaker reaponse Medel $. > 2 
; o- ~ abe pom ~ t “ ™ _ ~ X oP “ ~ $-234 Famous for wide response 0-WATT HI-FI AMPLIFIER KIT 
Gen $20% te ca Sele auction Model $-750 True hi-fi fer leas! Fre 


voltage: 10 volte to ch uw I db to 200 ke. Gen at. lo 
Ww coat. Only Oo: « - 
‘rato p 100 ohms Be im 2 disto on from y vency ren , 
100 athe : . ‘1 th . = = oa ] a drives amplifier to full — $ 75 doto son ti dh 
cps through the audible range; less than put. Frequency out Dinterte en opt at 20 watts 

cy response tortion, 1°) at 20 w 
. ‘ a atta 


mu 
driving 600 ohm load at maximum output. Contim t 1 db, 30.20 on 
» 30. 20,000 : 
ously variable step-attenuated output. Circuit as d monic distortion fone then watts Har- input, 90 ut Hum and » 
veloped by U. S. Kureau of Standards. Gomplete kit watts. Intermod dintortia ie at 10 db below boone 
be wi; portable case, ready to anssemble a at full outout (omen ~ % 
pe. wt vs volu 7 on-o 
' ** me, bans, treble Input for crystal 
Model F-137. Knight Audio Generator Kit $31.50 phone or tuner. ( hassis » n pon netic phone 
commodate prear k punched to ac or rec me 
speakers. Shpg. wi. 14 ime" 8 ohm Treble, Velo 
’ “ bow me, Volume 
Model $.234 Amplifier Kit. Net nation ¢ 78 and LP cemmeee 


$20.95 
Node §-248. Preamp front panel Shp wt 


wlow 
MpPut, O.6 volt fox 


netic phone, 007 
may 


hone 


Kit for above 


$2.75 “ ° 20-W 
Noe 5-750. 20.Watt Hi-Fi Amplifier 


SPECIAL! $3475 
ane ALLIED RADIO 


_ 
Allied Radio Corp., Dept. 1-K-5, 100 N. Western Ave., Chicago 80, Ill, 
KNIGHT SELF-POWERED VPO KIT Ship me the following KNIGHT Electronic Kits 


Complete with built-in power supply! Careful design 
and voltage regulation assure high atability. Excellent 

vantit Description 
oscillator keying characteristic for fast break-in with _Que y 4 cpus 
out clicks or chirps. Full TVI suppression. Has plenty 


Model No Price 


of bandsapread: separate scales for 40, 20, 15 and 10 

meters (11 and 80 meters have combined scale vernier 

drive mechanism. 2-chassis construction keeps heat 

from frequency determining circuits. Output cable plugs | 

into crystal socket of transmitter. Output on 80 and 40 - . + 


tuning. Extra awitch contacts for operating relays and 

othe ~~) UIpMme Complete k o i. a rrmbl 

Shps a — mprete EM for eney sasembly My check [1], money order [], for $... . «is enclosed 

Model $-725. Knight Self-Powered VFO Kit. Net $27.50 
Nome 

Address 


ORDER TODAY City ae .. Zone. Stote 
eRe Se 6 Swe ee et oe oo 


October, 1955 


meters. With Spot-Off-Tranemit switch for “no swiah | 


fl 


MODEL GCT-5 


_ 2 
ECO 
4 A 
GRID CIRCUIT 


TUBE TESTER 
529° 


Now quickly and accurately detect ‘'‘pos- 
itive grid” conditions in amplifier tubes used 
in cirevits employing a high value of grid 
return resistance. EXCLUSIVE! 


&? “HARD TO FIND” 
Ae 


TV TUBE FAULTS 
LOCATED FAST! 

@ Poor picture contrast 

@ Grainy picture 


@ Twisting, bending or pulling of the 
picture 

@ AGC, RF, IF and Sync. Group tube faults 

@ Vertical jitter or bounce 

@ Sync. Buzz in the sound 

@ Any or all symptoms caused by sync, 
pulse compression. 


Stop guessing and substitution checking, 
test and sell tubes with conviction on the 
first coll, avoid embarrasing and costly 
callbacks. 

Filament Selector Switch accommodates all 
the latest tubes for TV and INDUSTRIAL uses. 


S015 
nneapolis, Minn 


y ECO) mrs. co. 
A Penn Ave. So 


al 


Sa 
United Air Lines is currently installing 
RCA’s new C-band radar units in its fleet. 
Pilots can determine possible corridors 
through storm areas for smoother flights. 


RCA's new, compact, 125 lb. 
airborne radar set provides 
increased passenger comfort. 


A NEW and unique airborne radar unit 

designed by RCA for 

commercial and executive planes is 

now being installed in United Air Lines’ 
entire fleet 

Use of the new C-band (5.5 cm.) ra- 


espec ially 


dar enables pilots to determine corri- 
dors for smooth flight through storms 
which appear solid to the unaided eye 
Excessive turbulence can thus be by- 
resulting in greater passenger 
comfort. Schedule regularity will also 
benefit since time-consuming detours 
around storms no longer will be re- 
quired 

The new AVQ-10 radar unit is de- 
signed primarily for weather detection 
rather than for terrain mapping or the 
detection and avoidance of aircraft. Its 
terrain mapping ability, 
sufficiently good to identify deep river 
large lakes, mountain 
peaks, and other surface features 

The indicator is a 13-pound shock- 
mounted unit with a 5” viewing screen. 


pas sed 


however, is 


beds, ridges, 


Se ae 


Weather Detection Radar 


It produces a 360 degree continuously 
rotating PPI-type presentation giving 
an effective forward “looking” sector 
of approximately 270 degrees. This sec 
tor will vary slightly with the plane 

Four controls are provided on the 
face of the indicator One of three 
ranges may also be selected, 25. 50. or 
150 nautical miles 

The control 
spicuous unit 


small incon- 
provides for selection of 


panel a 


all the necessary radar functions with 
a minimum of controls. It is 
for plug-in installation. The balance 
of the equipment (transmitter-receiver, 
accessory unit, and antenna gear me- 
chanism) can all be housed outside the 
cockpit if desired y- 


designed 


L. E. Sebald of UAL demonstrates antenna of C-band radar installed on ‘“Mainliner O’'Con- 
Nose of Convair 340 has been extended 28'2” to house antenna and gear unit. 


RADIO & TELEVISION NEWS 


POPULAR BASIC MANUALS 


Basic Radic Manvel. A comprehensive train 
ing guide, outlining step-by-step a 36-Les 
son Course on Basic Radio accompanied by 
a practical Shop Project section devoted to 
actual job projects that implement the les 
sons and clearly translate ecu into prac 
tice. 245 pages, 854 x 11”, illustrated 
Order €0-1 $5.00 
Basic Electricity Manvel. A complete training 
course covering basic theory, terme, laws 
circuits; includes magnetism, motors, trans 
formers, lighting and many other subjects 
supplemented by inexpensive projects which 
demonstrate theory in action. 264 pages 


~ x 11". Order €D-12 $5.00 


HANDY SERVICE GUIDES 


Radio Receiver Servicing. A book on practical 
radio receiver servicing covering such basi 
troubles as dead set, weak set, intermittent and 
nomy seta, et« 19 pages x Bl6 
Order 85.1 $2.50 
AM-FM Servicing Sheort-Cuts. Describes actual AM 
and FM service case histories; shows practical 
ways to solve similar troubles in any AM or FM 
Order 8K.1 $1.50 
Radio Receiver Tube Replacement Guide. Shows 
where to replace each tube in 5500 receivers 
made from 1938 to 1948. 196 pages 4g xn BM 
Order TP.~1 $1.25 
Dial Cord teas Guide. Voi. 4. Shows correct 
way to string dial corda in radio receivers made 
from mid-1951 through 1953. With index. 96 
pages 4g x 814". Order 0C-4 $1.00 
Vel. 3. Covers receivers produced from 1950 
through mid-1951, and T’V-radio receivers from 
1946 through mid-1951. 96 pages ' 

Order O0C.3 

Vel. 2. Covers receivers produced from 1947 
through 1949. 96 pages, 5'4 x 814" 

Order OC.2 $1.00 
Vel. 1. Covers receivers produced from 1938 
through 1946. 112 pages, 54% «x 8% 

Order OC.1 $1.00 


AUTO RADIO SERVICE MANUALS 


Vol. 4. Covers 41 chassis (48 models) produced 
during 1953. 288 pages, 8% x 11° 

Order AR.4 $3.00 
Vel. 3. Full service data on 47 chassis (80 models) 
used in 1950, 1951 and 1952 auto radio receivers 
288 pages, 8% x 11°. Order AR-3 $3.00 
Vel. 2. Covers 60 chassis (90 models) used in 
1948, 1949 and 1950 auto radios. 288 pages, 
8% x 11". Order AR-2 $3.00 
Veil. 1. Covers 100 auto radio models made from 
1946 to 1949 by 24 manufacturers. 396 pages, 
8% = 11". Order AR-1 $4.95 


COMMUNICATIONS RECEIVERS 


Vel. 2. Full analysis of 26 popular communica- 
tions receivers made during recent years. 190 
pages, 84% x 11". Order CR2 $3.00 


receiver. 152 pages, 544 x8 


SAMS’ PUBLICATIONS HELP YOU LEARN MORE AND EARN MORE 


October, 1955 


STAY AHEAD IN ELECTRONICS! 
these SAMS BOOKS show you how 


look for them on the Howard W. Sams ‘Book Tree 


displayed at your Electronic Parts Distributor 


INVALUABLE, AUTHORITATIVE 
TELEVISION BOOKS 


Coler Television for the Service Technician Wriiten 
to prepare the service technician for the day 
when he will be installing and servicing color 
r'V equipment. 116 pages, 8% « 11 

Order $C-1 $2.50 
Anolyzing ond Tracing TV Circuits. A book which 
presents a new approach to the problems of 
television servicing. 168 pages, 844 « 11 

Order JA-1 $3.00 
TV Service Date Hondbook. A compilation of the 
most frequently needed charts, tables, and for 
mulas as required in TV servicing and installa 
tion work. 112 pages 4 x B81" 

Order 38.1 $1.50 
TV Servicing Timesavers. This handy reference 
summarizes many service techniques found 
profitable from actual servicing experience. 124 
pages, 5'4 «x 814". Order JC-1 $1.50 
Fundamentals of Color Television. A complete and 
up-to-date explanation of Color TV written in 
a simple style to give the reader a clear under 
standing of the subject. 224 pagen “4 uw BY 
Order BA-1 $2.00 
Telecasting Operations. The only complete cover 
age of every phase of Telecasting, from theory 
through equipment, operation, maintenance 
production — indispensable to anyone interested 
in Telecasting. 600 p., 6 x 9". Order OH-1 $7.95 
Photefect Television Course. Ciives a clear, com 
plete understanding of TV principles, operation 
and practice. 208 pages, 844 x 11” 

Order TVv.-1 

TV Servicing Shert-Cuts. Describes actual 
service case histories, shows how to solve simi 
troubles in any receiver. 100 pages 

Order TK.1 

TV Test instruments. Tella how to operates 

test instrument used in TV service work 
pages, 844 x 11". Order TN-1 

UHF Antennas, Converters & Tuners. Covers 
antenna types, transmission lines and match 
ing networks. UHF converters and tuners, 14 
pages “4 a Bt Order UHF.1 $1.50 
Servicing TV in the Customer's Home. Short-cut 
methods for repairs im the field. 125 pages 
54 «x 844". Order TC-1 $1.75 
Making Money in TV Servicing Tella how to set 
up and operate a profitable TV service business 
136 pages, 5% «x 8'4". Order MM-1 $1.25 
Pey As You See TV. A clear exposition of the 
facts that are of vital interest to everyone co 
nected with the television industry. | 
formative chapters present the case fi 
significant new development in TV entertain 
ment. 06 pages, 544 x 844". Order KA-1. $1.50 
TV Tube Lecetion Guides: Vol. 5. Shows tube posi 
tions and functions in hundreds of TV receivers 
Helps qui kly locate faulty tube. 200 pages 
5% = 844". Order TGL-5 $2.00 
Vel. 4. Covers receivers produced in 19 1953 
192 pages, 544 x 84%". Order 161-4 $2.00 
Vel. 3. Covers receivers produced in 1951-1952 
192 pages, 544 x 84%". Order TOL-3 $2.00 
Veil. 2. Covers receivers produced in 1950-195! 
208 pages, 54 x 844". Order TGL-2 $2.00 
Vol. 1. Covers receivers produced in 1948, 1949 
1950. 208 pages, 544 «x 644". Order TGL-1 $2.00 


Atomic Radiation, Detection and Measurement 


This book covers the information necessary for 
a basic understanding of nuclear science and 
its applications. The service technician will be 
particularly interested in those chapters dealing 
with the circuitry and operation of the many 
types of detection devices, in cane he ie called 
upon to service these units. 160 pages, 54% « 


8'4". Order ADR-1 $3.00 


AUDIO PUBLICATIONS 


Recording & Reproduction of Seund. Oliver Head's 
veggest selling volume on all aspects of Audu 
fully covers recording and amplifying methods 
and equipment. Authoritative, complete, 810 
pages, 6 x 9”. Order QR-2 $7.95 
Avudic Amplifier Service Menvels. Vol. 5. Covers 3 
amplifiers, 12 preamplifiers and 14 custom tun 
ere made during 19 and 1053 ; pages 
B\4 x 11". Order AA-5S $3.95 
Vel. 4. Covers smplifiers and tuners made 
during 10951 and 19 162 pages, 8% « 11 
Order AA-4 $3.95 
Veil. 3. Covers 50 amplifiers and 22 tuners made 
during 1050. 4 pages, 8% « 11 

Order AA-3 $3.95 
Vel. 2. Covers 104 amplifiers and 12 tuners made 
during 1949. 368 pages, & x il 


Order AA-2 $3.95 


RECORD CHANGER MANUALS 


Vel. 6. Covers 14 different tape rec 

6 changers manufactured during 1% 

with complete index vering all six manuals of 
the Series. 2448 page A'g a ll 

Order CM-4 $2.00 
Vel. $. Covers 32 different basic unite manufa 
tured during 19 } AS pages , «x il 
Order CM-5 $3.00 
Vel. 4. Full service data on 34 changers and re 
corders made during 1951. 258 pages »x i 
Order CM-4 $3.00 
Vel. 3. Covers 44 changere made in 1949 and 
1950. 288 pages, &'4 « 11°. Order CMS $3.00 
Vel. 2. Covers 45 models made in 1948 and ear! 
1949. 432 pages, &'4 « 11°. Order CM-2 $4.95 


COYNE AND BOYCE BOOKS 
Distributed by Howerd W. Sams & Co., Inc. 


BB.) Radic & Electronics Hondbook $4.95 
682 Video Handbook 5.95 
crs.1 TV Servicing Cyclopedia 5.95 
cre.2 Industrial Electronics 3.75 
crs.3 Latest Testing Instruments for Servicing 
Radio Television 3.25 
CTB-4 Practice! Television Servicing end 
Trevble Sheeting Menvel 25 
cre.s Television end Radio Handbook 
cre.7 ort & The Applications in 
te Television Electronics 
CT8-6 Bigger Profits in TV 
CT6.11 Applicetion of Radic & TV Principles 
CTB-12 Redic-TV and FM Receivers 
CTB-13 Redice and TY Circwits 
CTB-50 5 Velume Set Complete of Applied 
Practical Radio-Television 15.00 
CTB.100 Technical Dictionary 2.00 
CTB-101 Electrical Trouble Sheeting Menvel 695 
CTB-102 Electrician's Hendbook 2.75 


HOWARD W. SAMS & CO., INC. 


SSeeceeeeeeeeaeeeaeeaeacea 
@ Order from your Parts Jobber today, org 
Swrite to Howard W. Sams & Co., Inc 
§ 2203 East 46th St., indianapolis 5, ind 
” My (check) (money order) for $.. 
@ enclosed. 


- Send the following books 


Nome 


Address. 


Zone State 
oviside U SA priced shghtly hehe 


LAAK a nm DEAL 


YOU GET 


FROM THE HALLICRAFTER SX-96 
— Only 
$13.62 mam 

Cash Price $249.95 
Pay Only $25.00 Down 


be 


THE HALLICRAFTER SX-99 
$11.92 monn 


Cash Price $149.95 
Pay Only $15.00 Down 


Selectable side band receiver with im- 
proved stability through temperature 
compensation of the WF oscillator cir- 
cuits and use of the crystal contre! 
second conversion oscillators. Precision 
gear drive dial system on main tuning 
and bandspread dials. includes 50 Ke 
highly selective If system, AVC-noise 
limiter and grey-biack cabinet with 
brushed chrome trim. Frequency range: 
538 Ke. to 34 Mc. in 4 bands. Ship wt. 
43 ibs 
R-46B Speaker $17.95 

The puerey styled receiver with the 10, 
lt, and 00 meter amateur 
bands and separate bandspread tuning 
condenser, Was crystal filter, antenna 
trimmer, ‘'S"' Meter, RF stage and two 
i stages. Seven tubes plus rectifier, 
Gand selector, sensitivity, main tuning, 
standby, noise limiter controls and others 
Broadcast band; 540-1680 Ke. Three short 

nds: 1680 Ke - 34 Me. Chrome- 

"es rey-black steel cabinet. Ship 

s. 


THE HALLICRAFTER S-38D 


OWLY 


$5.00 5. 


Cash Price: $49.95 
Pay Only 
$5.00 Down 


Low cost receiver that features: Broadcast 
band, 540-1650 Ke. Three short-wave bands 
1650 Ke. — 32 Me. Communications type con- 
trois for accurate tuning. Separate tuning 
control. Headphone tip ks on rear. Buwilt- 
in PM speaker. Oscillator for reception of 
code signals. Four tubes plus rectifier. Gr 


TRADE-IN 
VALUES! 


stee! cabinet with large, easy-to-read di 
Ship wt: 


FREE y a 
1956 


ror 105-125, 50-60 cycles, AC- 


WE HAVE ALL MODELS IN 

THE HALLICRAFTER an 
Including the Revolutionary 

SR ) CONSOLE pg Rye 
Write for Complete Details Today 


CATALOG! 
Worlds LARCEST Distributor SEND FOR 
OF AMATEUR UIPMENT YOUR COPY TODAY' 
Please rush me: 
checked below! Quote your top-trade offer for my: 


RADIO EG 


C) FREE 1956 Catalog, and information on items 


(present equipment) 


(New WRL Eaqpt. Desired) 


(1 $-380 [) SR-5S00 Console 

| WRL's Globe King WRL's GLOBE SCOUT 

") Recond, Eqpt. JET Pay Plan 
Radio Wail Map (25c) 


World Radio Wiraters 


CJ) New WRL Beams 
Name: 


WRL's New VFO 


Address: 


oom LABORATORIES 


City and State: 


Audiorama 1955 


presented by 


THE AUDIO 


You 
Are 
Invited 
60 ccccucanh 


NO ADMISSION 
CHARGE 


FOUR DAYS — 
Oct. 13, 14, 15, 16 


FOUR FLOORS — 
Sth, 6th, 7th, 8th 


HOTEL NEW YORKER 
New York City 
Daily: | to 10 P.M 


Sun: 12 Noon to 6 P.M, 


The largest aggregation of high-fidelity equipment ever 
disployed under one roof presented by more thon 125 
manvtacturers from all over the world. Their representatives 
will demonstrate the latest developments in the fast-moving 
audio field, At AUDIORAMA 1955, your questions will be 
answered personally and authoritatively, AUDIORAMA 1955 
is for mosic-lovers, broadcast engineers, sound-on-film men, 
military and municipal agencies, industrial purchasing agents 
~tor everybody interested in quality sound reproduction. 
AUDIORAMA 1955 is presented by THE AUDIO FAIR 
Horry N. Reizes, Director of Audio Fairs, 67 W. 44th St., N.Y 
An AUDIO FAIR- VIDEO FAIR, INC., Menegement Project 


eeeteeeeeneeeeneneeeeeee 
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HI-FI QUIZ 


By ED BUKSTEIN 


1. An amplifier whose gain is greater for 
high-amplitude signals than it is for low- 
amplitude signals is known as: 


2. The abbreviation “ips” used in refer- 
ence to tape recording means: 
z nes ise 


srted polar 


3. A loudspeaker designed for high audio 
frequencies is known as: 


5. The process of removing previous re- 
cordings from a tape is known as: 


quel 


6. The circuit used to separate the high 
and low audio frequencies and to feed 
them to separate loudspeakers is known 
as: 


7, Which of the following is not a type of 
loudspeaker enclosure: 


8. A coaxial loudspeaker is: 


9. A control that simultaneously varies 
both the volume and the frequency re- 
sponse of an amplifier is a: 


10. A microphonic tube is one with loose 
elements: 
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Training Technicians 
(Continued from page 55) 


Minor cabinet repairs should be cov- 
ered so that the graduate technician 
can take care of minor scratches and 
dents in cabinets. Most professional 
technicians turn major cabinet repair 
jobs over to skilled cabinet makers, 
however 

Actual servicing techniques and the 
use of servicing instruments should be 
covered in full detail. Any course of 
training should include actual practice 
in the use of such techniques as “ef- 
fect-to-cause” reasoning, signal trac- 
ing, signal injection, alignment, stage- 
blocking tests, circuit disturbance tests, 
etc. Adequate background study and 
practice in the use of instruments such 
as the multitester, tube tester, signal 
generator, and signal tracer should be 
given. For TV servicing, additional 
training in the use of the oscilloscope, 
the sweep generator, the square-wave 
generator, and the cross-hatch genera- 
tor, should be given. A really thorough 
course, covering specialized work in 
the service of audio amplifiers as well 
as the service of radio and TV re- 
ceivers, would also include training 
in the use of sine-wave audio genera- 
tors and intermodulation testers 

Experience. One real measure of a 
service technician's skill is his ability 
to service receivers rapidly and effi- 
ciently. An important factor in devel- 
oping this ability is experience with 
actual receivers. Only through experi- 
ence can the technician become famil- 
iar with the more common complaints 
encountered in commercial receivers. 
Only through experience can the skill 
of going right to the heart of the trou- 
ble without first going through a step- 
by-step servicing technique be devel- 
oped. Only through experience can the 
ability to recognize, at a glance, the 
most common troubles of commercial 
receivers be developed, as well as the 
knowledge of the weaknesses of par- 
ticular models or makes of sets. Ex- 
perience is also valuable in developing 
the service technician's confidence in 
his own ability and skill, thus per- 
mitting him to undertake even the 
most difficult servicing jobs with full 
knowledge that he will be able to suc- 
cessfully complete the repairs in a 
minimum of time. 

Therefore, any course of training 
should include work which will permit 
the student to obtain actual experience 
on commercial receivers. In resident 
schools, this can be easily done by 
making arrangements with one or 
more local repair shops to furnish 
trade-in sets to the school for repair 
and reconditioning. In correspondence 
courses, this can be done by a sug- 
gested practical training plan which 
will permit the student to obtain an 
actual commercial receiver and then 
to introduce common defects, noting 
how these defects affect set operation 
and how the symptoms obtained give 
a clue as to the source of trouble. The 
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correspondence school student can ex- 

pand the value of this type of train- 

ing by purchasing trade-in sets or used 

sets and repairing and reconditioning 0 é J ers 
them himself, using the consultation 

service offered by the correspondence 

school to aid him 
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are vocational—type of training avail- 
able locally, whether the technician 
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SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: 


0.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts 

A.C. VOLTS: 0 to 15/30/150/200/1,500/3,000 Volts 

OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 

0.C. CURRENT: 0 to |.5/15/150 Ma. 0 to 1.5/15 Amperes 

RESISTANCE: 0 to |,000/100.000 Ohms 0 to 10 Megohms 

CAPACITY: 00) to | Mid. | to 50 Mid. (Good-Bad scale for 
checking quality of electrolytic condensers) 

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.55 Megohms 

INDUCTANCE: .'5 to 7 Henries 7 to 7,000 Henries 

DECIBELS: —4 to +18 +14 to +38 +34 to +58 


TUB 


Superior’s new stream- 


lined Model TC-55 


ADDED FEATURE: 


Built-in ISOLATION TRANSFORMER 
reduces possibility of burning out 
meter through misuse. 


$9 O40 


NET 


The Mode! 670-A comes 
housed in 4 rugged, 
crackie-finished stee! 
cabinet complete with 
test leads and operat- 
ing instructions 


E TESTER 


QUICKLY AND EFFICIENTLY TESTS RADIO AND TV TUBES INCLUDING: SEVEN PIN 
MINIATURES; EIGHT PIN SUBMINARS, OCTALS AND LOCTALS; NINE PIN NOVALS 


YOU CAN'T INSERT A TUBE IN THE WRONG SOCKET. 

it is impossible to insert the tube in the wrong socket when using 
the new Model 1C-55. Seporate sockets ore used, one for 
each type of tube bose. If the tube fits in the socket it con be 
tested 

“FREE-POINT” ELEMENT SWITCHING SYSTEM. 

The Model TC-55 incorporates o newly designed element se- 
switch system which reduces the possibility of obsoles- 
Any pin may be used as o filo 
ment pin and the voltage applied between thot pin and ony 
other pin top- cap.” 

CHECKS FOR SHORTS AND LEAKAGES BETWEEN ALi ELE- 
MENTS. 


lector 


cence to an absolute minimum 


or even the 


The Model TC 
The Model TC.55 
for field calls 
and book of instructions 


55 provides a super sensitive method of check 


comes complete with operating instructions and charts. Use it on the bench 
A streamlined carrying case, included of no extra charge, accommodotes the tester 


ing for shorts and leakages up to 5 Megohms between any 
ond all of the terminals 


ELEMENTAL SWITCHES ARE NUMBERED IN STRICT AC- 
CORDANCE WITH B.M.A. SPECIFICATIONS. 

One of the most important improvements 
foct that the 4 position fast-action snap switches are all num 
bered in exact accordance with the standard R.M.A. number 


ing system 


Thus, if the element terminating 


we believe, is the 


in pin No. 7 of a tube is under 
test, button No. 7 is weed for 
thot test 


use it 


Alout Testing Picture-Jubes... 


* which theoretically will con 
Sounds 


Of course you can buy on “adapter 
vert your standord Tube Tester into a picture-tube tester 
fine —but-—it amply doesn t work out that way! 

We do not make nor do we recommend use of C.8.T. adapters 
becouse o Cathode Ray Tube is o very complex device and to 
properly test it, you need an instrument designed exclusively to test 
C. &. Tubes and nothing else. As compared to a makeshift adapter, 
which sells for about five dollars, ovr Model TV.40 C.R.T. Tube 


Superior’s 


Tester sells for $15.85. But, if you believe that Television 
fo stay 
than justified by the many years of valuvab'e serv 
of this indispensable instrument 
incidentally, the Model TV-40 is the only 
Tester, which includes a real meter 
electric-line testers, but there is no substitute for a meter with an 
honest.to- goodness emission reading scale 


s here 
then you must agree thot the difference in price is more 
e you will get out 


RT. Tube 


Neons ore fine for gadgets and 


low-priced 


=4eC,R.T. TUBE TESTER 


Tests all magnetically deflected tubes...in the set...out of the set...in the carton!! 
SPECIFICATIONS: 


* Tests all magnetically deflected picture 
7 inch to 30 inch types. 
* Tests for 


volt A.C 
(lon trap need not be on tube) 
quality test 
switch down for all leakage tests 


quality by the well established emission 
method. All readings on “Good-Bad” scale. 
SASY TO USE: Simply insert line cord into ony 110 
outlet, then attach tester socket to tube bose 
Throw switch up for 
reod direct on Good-Bad scale. Throw 


* Tests for shorts and 


leakages up to 5 megohms. 


* Test for open elements. 
NET 


| 


tubes from inter-element 


Model TV-40 C.R.T. Tube 
Tester comes absolutely com- 
plete-——-nothing else to buy 
Housed in round cornered, 
molded bokelite case. Only 


SHIPPED ON APPROVAL 


NO MONEY WITH ORDER — NO C 0. D. 


Try any of the above 
instruments for 10 days be- 
fore you buy. If completely 
satisfied then send down 
payment and pay balance 
as indicated on coupon. 
Ne Interest or Finance 
Cherges Added! If not 
completely satisfied return 
unit te us, no explanation 
necessary. 
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Dept. 0-168 3849 Tenth Ave., New York 34, N. Y. 


cheeked 
and to pay the monrl n tw 


I ane ona me the Name 

im i (lay 
tom there 
led I 


that 


unite to pay down ayment 
will be no finance ere wt hare 

wml my monthly payment f 
tow 


halanor 


hould 1 fall to make payr 


shall become immediately due and payable ‘ 
Total F 


0 Medel 670-4 Total Price $28.40 
87.40 within 10 days Balance 63.50 
monthly far € months 


rice $26.95 
Balance 


O Model TV-40 
$3.55 withir 
monthly for 


Total Price $1s.es | 
$5.00 B . 
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The Model 
TV-50 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


Amplifiers 


A.M. Radio _—*F. M. Radio 


Black and White TV = Color TV 


7 Signal Generators in One! 
R. F. Signal Generator for A.M. 
R. F. Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 

Cross Hatch Generator 

Color Dot Pattern Generator 
Marker Generator 


ee 


SPECIFICATIONS: 


R. F. SIGNAL GENERATOR: 


The Model TV-50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source 


VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


BAR GENERATOR: 


This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bers. 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 


DOT PATTERN GENERATOR (For Color TV) 


Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is « 
“must” is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. When'all controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns. 


MARKER GENERATOR: 


The Mode! TV-50 includes al! the most frequently needed marker 
points. Because of the ever-changing and ever-increasing number 
of such points required, we decided against using crystal holders 
We instead adjust each marker point ageinst precise laboratory 
standards. The following markers are provided: 189 Ke., 262.5 Ke., 
456 Ke., 600 Ke., 1000 Ke., 1400 Ke., 1600 Ke., 2000 Ke., 2500 
Ke., 3579 Ke., 4.5 Mc., 5 Me., 10.7 Me. (3579 Ke. is the color 
burst frequency.) 


The Model TV-50 comes abso $ 50 
lutely complete with shielded 
leads and operating instructions. 
Only on HET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


Try it for 10 days before you buy. 
If completely satisfied then send 
$11.50 and pay balance at rate 
of $6.00 per month for 6 months. 
No Interestor Finance 


MOSS ELECTRONIC, DISTRIBUTING CO., INC. 

Dept. 0-168, 3849 Tenth Ave., New York 34, N.Y. 
Please rush one Model TV-50. | agree to pay $11.50 
within 10 doys ond to poy $6.00 per month thereotrer 
't is understood there will be no finance, interest or any 


other charges, provided | send my monthly payments when 


Charges Added! !f not com- 
pletely satisfied return unit to ienetintaly dep ext nenaite 
us, no explanation necessary. 


October, 1955 


due. it is further understood thet should | fall to make 
payment when due, the full unpaid balance shall become 


A Cathode-Follower 
Amplifier 


Overall view of 

the author's 3-watt 
cathodetollower am- 
plifier. It is built on a 
chassis measuring 5” x7”. 


By RALPH C. JOHNSTON 


Details on a novel all push-pull amplifier with cathode 


follower output, using a low-cost output transformer. 


HE audio experimenter may have 
T roticea that most of the popular cir- 

cuits use a relatively expensive out- 
put transformer. These transformers 
have high primary inductance, low 
leakage inductance, and low distri- 
buted capacity, and may represent one 
of the most expensive items in the 
high-fidelity amplifier. However, it is 
possible to extend the low-frequency 
response of an inexpensive output 
transformer by using it in a cathode- 
follower circuit. This is because of the 
large amount of negative feedback in- 
troduced in a cathode follower. An- 
other feature of the circuit is its good 
damping. The output impedance of the 
amplifier is so low, that the damping is 
limited principally by the d.c. resist- 
ance of the output winding, a fraction 
of an ohm 

When most people think of a trans- 


Fig. 1. Frequency reap of plifier 


| 


a 


former cathode-follower amplifier, they 
think of an inefficient circuit using 
half a dozen 6L6’s in push-pull paral- 
lel and a transmitter-sized power sup- 
ply. This is what is required if powe1 
on the order of 10 or 15 watts is to be 
obtained. As the output power 
up, the factors of driving voltage, 
power supply size, and current rating 
of the output stage are compounded 
The author believes he has reached a 
good compromise at 3 watts. A single 
12BH7 dual triode is used as an output 
tube 

In quest of more power, a pair of 
12134’s was considered. After the cir- 
cuit was designed, it was found that 
a 500-volt supply was needed to get 
enough driving voltage, and that only 
two more watts of power were ob- 
tained 

Since the amplifier was designed for 


goes 


using (A) Merit and (B) Peerless transformers. 


a phonograph, it was found convenient 
to eliminate the phase and 
take balanced output directly from the 
cartridge. Power supply hum and ex- 
traneous pickup are effectively elimi- 
nated since these effects are balanced 
and tend to cancel in the output stage 

Two output transformers were tried 
in the circuit. One was a Merit A-2936, 
wh ch is a 10-watt replacement trans- 
former selling f~°r less than $2.00 net 
The other was a Peerless S-510-F, a 
10-watt transformer having a response 
+ 1 db, 20-30,000 cps 

Fig. 3 shows the simplified equiva- 
lent circuits for a transformer in the 
plate and in the cathode circuit. Analy- 
sis of the low-frequency circuit is fair- 
ly simple. When the reactance of the 
primary of the transformer becomes 
low enough, it loads the circuit and 
the response drops off. The cathode 
follower’s lower output impedance al- 
lows the primary reactance of the 
transformer, and thus the frequency, 
to go much lower before the loading 
effect of the transformer becomes ap- 
parent, When numerical! values are sub- 
stituted in the equivalent circuit, it is 
found that the low-frequency response 
is extended about 10 times 

Analysis of the equivalent circuit for 
high frequencies becomes complicated 
because the various distributed capaci- 
ties and leakage inductances are diffi- 
cult to determine. It was found ex- 
perimentally that the high-frequency 
response was attenuated somewhat 
when using the Merit transformer in a 
cathode-follower circuit. The high-fre- 
quency response of the Peerless trans 
former, on the other hand, was hardly 
affected 

Direct coupling is 
the amplifier except between V, and 
V,. The cathodes of V. and V, are run 
at the same voltage as the plates of 
V, and V, respectively. This arrange- 
ment eliminates four coupling capaci- 
tors and four grid resistors It also 
helps the low-frequency response and 
the stability of the feedback loop at 
these frequencies 

Since this is an all push-pull cir- 
cuit, it is important that it be balanced 
The constructor should balance the 
components of the two halves of the 
circuit as well as he can with the 
equipment available. However, there 
are certain features about the circuit 
which tend to correct any unbalance 
R, and Rwy are unbypassed resistors 
common to both halves of the circuit 
and provide phase inverter action to 
correct unbalance. Nezative feedback 
amounting to 15 db is used around the 
three voltage amplifier This 
broadens the frequency range and low- 
ers the distortion which is present in 
high level driver stages. 

The output stage consists of a 12BH7 
used as a push-pull cathode follower 
tesistor Ry is used to provide the cor- 
rect grid bias, allow direct coupling, 
and to reduce the plate voltage so that 
the plate dissipation will not 
be exceeded 

Since the cathodes of V. and V, run 
around 100 volts above ground, there 
was the danger of heater-cathode leak- 
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inverter, 


used throughout 


stages 


rating 


R»-Rr—3 megohm dual pot 

Rs, Ry—1 800 ohm, 2 w. res. 

Rs, Re, Re—-100,000 ohm, 1 w 

Re—47 000 ohm, 2 w. res. 

Ro, Rw, Ru. Re—100,000 ohm, 

Ris—22,000 ohm, 1 w. res. 

Ra, Rizv—470 000 ohm, 2 

Rig—470 ohm, \> w. res 

Rie—10,000 ohm, 1 w. res. 

Ru-—3500 ohm, 10 w. wirewound res. 

Rie, Ree—5.6 megohm, Vp w. res. 

Rer—500 ohm, 10 w. wirewound res. 

Ree—270,000 ohm, 1 w. res 

Rer—100,000 ohm, Vy w. res 

Ci, Cy, Cr, Coe—20/20/ 20/20 paid., 450 v. elec, 
capacitor 

Ce, Ce—.047 ufd., 400 +. capacitor 

Cs, Co—350/50 uhd., 150 v. elec. capacitor 

Cor—.003 wid. ceramic capacitor 


Tr-—Output trans. 10,000 ohms c.4. to vc. (see 
text} 

Te-—Power trans, 325-0-325 ». @ 35 ma.; 5 ¥. 
@ 2 amps; 6.3 v. 4. @ 2 amps (Stancor 
PC.8407) 

Sr——S.p.s.t switch 

Fr——, amp fyse , 7 tube 


—I2BH7 tmbe 


Ve 
Vr—12AY7 tube os AT? tube Ve—6X4 tube 


Fig. 2. Schematic of cathode-follower amplifier. An inexpensive output transformer and single dual-triode output tube are used. 


Fig. 3. Simplified transformer equivalent 
circuits. See discussion in the article. TRANSFORMER IN TRANSFORMER IN 
PLATE ciRouIT CaTHOOoE CIRCUIT 
—_— 

age or breakdown. The ideal solution 
would be to run the heaters of these 
tubes at 100 volts above ground, and 
use a second 6.3 volt winding for the 
remaining tubes. No suitable trans- 
former was found so V, and V, were 
run off of the 5-volt winding, with no 
apparent ill effects 

Almost any transformer of the 
stated impedance will work in the cir- 
cuit. To obtain good high-frequency 
response, a transformer having low 
leakage inductance should be used 
The primary inductance is not too im- 
portant because the cathode follower 
circuit provides good low-frequency re- 
sponse with small values of primary 
inductance 

To take full advantage of the ampli- nN, \ fp* PLATE RESISTANCE FR, PRIMARY RESIS TANCE 
fier, it is recommended that a wide . po FG FACTOR Ras SECONDARY RESISTANCE 
Cg* EFFECTIVE OISTRIBUTED CAPACITY R. LOAD RESISTOR 
Lp* PRIMARY INDUCTANCE 
Lit PRIMARY LEAKAGE INDUCTANCE 
Le*SECONOARY LEAKAGE INOUCTANCE 


Ra 


LOW FREQUENCIES 


MIGH FREQUENCIES 


range ceramic cartridge such as the 
Electro-Voice Model 84 be used It 
gives results comparable to a magnetic 
cartridge and needs no preamplifier or 
compensation 

The amplifier was constructed on a 
5 by 7 inch chassis. The Peerless trans- 
former would require a slightly larger 
chassis 

Two-conductor shielded wire should 
be used between the amplifier and 
pickup. A shielded lead similar to the 
one now in the changer arm was 
placed in the arm to give a balanced 
lead 

The amplifier is being used with a 
G-E S-1201A speaker mounted in a 
home-built “Super Horn”’. The power 
output is more than adequate since 
one must shout to be heard when full 
power is being used. Visitors are a- 
mazed to hear such fidelity and volume 
level from the pint sized output trans- 
former and 12BH7 


REFERENCE 


Giatel 


Under chassis view. A larger base can 
be used if construction seems too crowded. 
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A\LL>° CLEAR 
TV PIGTURES 


with the new 


-7)ANTENNA 
BOOSTER 


(BROADBAND VHF) 


MODEL AB 
4 TUBES 
2608 
GAIN 
$87.50 
LIST 
WITH 
DUAL 
VOLTAGE 
POWER 
SUPPLY 


Features the 
Exclusive 8.7 
Swing-Down Chassis® 


© Sturdy, weather-proof 
housing 


@ Easy mast-mounting 


@ Automatic ‘on/off’ 
from set 


@ 24 and 110v AC 
available plus step-ups 
for long-line drop 


@ Single lead line 
carries power 
‘up’ and signal ‘down’ 


*For Servicing and Maintenance , . . chassis 
swings down — trap door fashion ~ for easy 
handling and tube replacements. Safety inter. 


lock avtomatically dis- 
connects all voltages. 


For complete 


details, use this 
coupon 


a 


BLONDER- TONGUE LABORATORIES, INC 
Dept GK 4 Westtield New Jersey 


Please send complete specs of your new 
Antenna Booster. | am also interested in: 


( TV Amplifiers () UHF Converters 
() Master TV Systems 


Name 
Address 
City 


: 


| 


' 


A.C.-D.C. Servicing 


(Continued from page 59) 
J 


5. With voltage at point B normal 
or fairly normal, proceed with “B+” 
check. Measure the plate and screen 
voltages at the audio output tube 
(25L6, 50L6, 3Q5, 50B5, etc.), audio 
| voltage amplifier (6SQ7, 1H5, 6Q7, 
185, 12AT6, etc.), if. amplifier (6SK7, 
12SK7, 1T4, etc.), and converter tube 
including the oscillator anode grid 
(12SA7, 1R5, 1A7, 6A8, 12BE6, etc.) 

If any of the voltages at these tubes 
is excessively low, check for continuity 
through resistors or coils to that par- 
ticular element which reads low. Also 


check after opening the hot lead of any ¥ 


capacitor bypassing a tube element to 
ground. Internal shorts (within tube 
envelope) may cause excessive current 
drain and will drop plate and possibly 
screen voltages. If circuit elements 
check OK, try new tubes. As a matter 
of fact, if element voltages are low, 
but not zero, try new tubes first. 


Other Tests 


voltages should read zero 

If any is much over zero 
check the coupling 
capacitors by opening them and re- 
reading the grid voltage. In most 
(audio power amplifier especial- 
ly), a leaky or shorted coupling capac- 
itor will throw “B+” onto the grid. 
Replace faulty coupling capacitors 
with good ones 
readings from the tube 
cathodes to “B+” should be low, on 
the order of 1000 ohms or less—300 
ohms or less in r.f. stages. If any are 
high, check for open or increased value 
cathode resistors or coils in the case 
of the converter stage. 

Grid-to-ground 
should be high; 
but not open 
indicates over 


All grid 
volts or 
(positive 


less 


voltage) 


cases 


Resistance 


resistance readings 
from 250,000 ohms up, 
Suspect any grid which 
1 megohm. Use manu- 
facturers’ data as guide for both cath- 
ode and grid resistance measurements 
since many sets have circuit peculiari- 
ties in this respect. Trace out grid 
lines where the resistance is low. Pay 
special attention to the grid socket 
terminal, for short to ground. 

Cathodes should read zero or a few 
volts positive (say, up to 10 volts) 
when measured to “B-—". If there are 
troubles here, resistance checks should 
isolate them 

With the exception of the oscillator 
grid (the one closest to the cathode in 
the converter tube), grid voltages 
should be close to zero. The oscillator 
grid will have a fairly high negative 
voltage of from —-5 to —20 volts if the 
oscillator is functioning correctly. 

Caution: In a series heater string, 
extreme care should be taken to avoid 
shorting a heater connection to “B—". 
Mentioned previously, this is repeated 
here to remind service technicians that 
even a momentary short will cause 
excessive heater current drain in some 
of the tubes. In the case of low-volt- 
age tubes this might mean instant 


burn-out. 3 - 


ARROW SALES, 
merges with 

G. L. ELECTRONICS, 
to give you 
the greatest 
electronics inventory 
ever assembled— 
at the world's 
lowest prices! 

BEST-EVER COMMAND SET SPECIALS! 


All with schematic, conversion data, ete 


RECEIVERS 


t 


TRANSMITTERS 
New 
Excellent 
Pxcetlent 
Excellent 
lent 


MODULATORS 
ac-s Excellent 
456. bxcellent 


MODEL 21-€ 
TESTER 


$995 
ANGES AC and 
8, 25/250 

Tea Le eg 


Plus 60¢ 


one 
faterns! per 
a ite 


battery New 
nel pack With 
i handling and mailing 


a $45.00 HI-FI HEADSET AT $7. 95 


battery and test leads 


o @ 
finest muste rep 
with freehiy taum 
fabric cord with pt 


boc ROTARY on. ise Be mr 
v 
A 
ri receive 
to change dynametor chanue 
moter, relays, ete Fact 


” $17.95 


MINIATURIZATION SPECIALS 
First ee in — say Tues 
Octal base 
on normal B+ ve 


Ar . me 
iv a 
G vicinal $2.85 
‘ONE: ‘Tew, cane. merer 
La calibrator or white 
yunts throug » 63. 95 


* sccuracy New 


COMMUNICATION DF RECEIVER 
a a a 


10 —- S banda re bomen 
$49.50 


MOBILE COMBO SPECIAL 
BC-430 TRANSMITTER 


aircraft ' to 
10 and ¢ 

Ammeter and 
range 105-13,9075 © 
Used, good condition 


Witr a. « 
Operates from 24 Vix 
50 ibe 


Companion 
! “s v 
tutes 
approx 
Wt. approx 


25 W. Freq 
13 the. 


BC-429 RECEIVER 


comd ition supplied with 1 coll 

prox, 19 The. Spectal onty s 
MOBILE COMBINATION SPECIAL 6.50 
BOTH UNITS FOR ON 26 ibs. 


SEND FOR NEW FREE FLYER! 
All shots. 7.0.8. whee. Send 25% deposit with 


se. 
C.0.0. orders. All items subject to prier sale and 
change of price without notice. Min. order $2.50. 


et SL ecvaontes 1NC., buyers, friends and custom- 
ere add ali inquiries to ARROW SALES, INC 


ARROW SALES, INC. 


Western Mailing Address: 

ROX S878. Kh. NORTH HOLLYWOOD, CALIF 
Central Mailing Address & Sales. Showroom 
2441 & MICTINTGAN AV? CHICAGO WW, TAs 
G. L. Electronics Division Seles Showroom 
BLVD. Lama Lee, CALIF 

Division Sales Showroom 
avi BURBANK, CALIF 
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. RADIO « TELEVISION ¢ INDUSTRIAL ELECTRONICS 
Tape Recording 


(Continued from page 47) 


Tape has two important magnetic 
properties termed retentivity (B,) and ‘ an Ls 
coercivity (H.). These can be ex- 


plained by reference to Fig. 1, which 


shows how the magnetic induction (B) 

in the tape varies with magnetizing THE KIND THAT yew pavie 
force (H). Retentivity is the induction TELA SIOm 
that remains in the tape after it is wenant 


saturated and the magnetizing force > 
then returned to zero. In order to re- 

duce this induction to zero, a magnet- * 

izing force equal to H. is required. \ 


This is termed coercivity. The values o 
of B, and H. vary with the nature of | oe -« and it costs only a fraction 
the magnetic coating of what you might expect to pay! 


Large values of retentivity increase 
the tape’s output, that is, its recorded 


induction, particularly at low and mid- 
‘ eutarly FIX ANY RADIO OR TV SET EVER 


ange frequencies high frequen- se 
cies increases in retentivity produce MADE...easier...better...faster 
little effect Instead, coercivity be- 


comes the governing factor because it Backed by the how-to-do-it experienced servicemen, it is an 

+ methods so clearly explained in easy way to “brush up’ on specific 
represents the tape ability to resist g 822-page book, you'll jobs; to develop better methods 
certain losses, described later, that in- ) red for fast, accurate and shortcut ¢ , od fast 


; : a " y - t radio or television answer to o ) q 
crease with rising frequency. Thus it > er mad seeon nnn dnieh a my: 7 SAVE J | 25 


‘ ’ ‘ " ‘ , > > . o. 5 of all, the cost is only $6.75 ject veered Component and 
may be stated that high-frequency re oe Gah anandecian aon ie abies: Wants Trewin Make your training 
sponse is governed largely by coerciv- f in coupon) shooti: Methods Static’ and library complete iGet 
ity and low frequency largely by re- Radio & Television TROUBLE = d.- ‘ Testing Pr actie al both these big books 
. ea : . SHOOTING REPAIR by roubl and Id et the low price of 
tentivity The relationship between | Ghirardi & nso! far and y Portable and Bat 
. t modern y 8 Troubleshooting Prob only $12.00 for the 
high- and low-frequency response is Step by’ ! Servicing Communicati swe (yew seve 
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depth at low frequencies than at 
high ones. Therefore a thick coating 
has a more beneficial effect upon low 
frequencies. Conversely, a thin coating 
adversely affects the low frequencies 
and in relative terms improves high- 
frequency response 

At a given frequency and for a given 
amount of bias current, tape distor- 
tion rises with increasing record cur- 
rent, as indicated in Fig. 2. Eventual- 
ly, as pointed out several paragraphs 
ago, an increase in recording current 
can saturate the tape. The relation- 
ship between record current and dis- 
tortion is not linear, except possibly 
at very low levels. Once a level of 1 
or 2 per-cent harmonic distortion has 
been reached, distortion accelerates 
rapidly with further rises in current. 
Hence it is better to err in the direc- 
tion of recording at too low a level 
than at too high a level. 

The level of record current that pro- 
duces a given amount of distortion on 
the tape varies with frequency and 
tape speed, that is, it varies with re- 
corded wavelength. For the standard 
tapes now in use, and at a speed of 15 
ips, the permissible record current 
tends to be constant over part of the 
low and mid-frequency range. In the 
neighborhood of 2 kc. it begins to rise, 
until it is about 4 or 5 db higher at 15 
ke. At the very low end it appears 
that permissible record current de- 
clines. In the case of a 7.5 ips recorder, 
the permissible increase of 4 or 5 db 
occurs at 7.5 ke. 

Among the factors limiting the sig- 
nal-to-noise ratio in tape recording is 
noise produced by the tape. Such noise 
takes two forms. One is tape hiss, pre- 
viously mentioned. The other is “modu- 
lation noise,” which appears only when 
a signal is recorded and varies with 
amplitude of the signal Modulation 
noise is “developed” by the presence 
of a signal, whether a.c. or d.c. There- 
fore it is important to avoid any d.c. 
components extraneous to the audio 
information. These d.c. components 
may originate in asymmetrical erase 
or bias current or in a magnetized 
head. 

Modulation noise is attributed partly 
to non-homogeneity of the magnetic 
coating and partly to the fact that the 
base material of tape is not perfectly 
smooth. Thus a tape with paper base, 
which is rougher than a plastic 
is characterized by greater modulation 
noise. Random irregularities in base 
thickness are accompanied by corre- 
sponding irregularities in coating 
thickness which, in turn, cause random 
variations in the magnetic characteris- 
tic of the tape. It appears, therefore, 
that application of an a.c. or d.c. mag- 
netic field to the tape produces mag- 
netic induction with similar irregulari- 
ties. These irregularities in flux densi- 
ty are, in effect, an a.c. component cor- 
responding to noise 

Next month we will delve into the 
problems of record and playback losses 
and discuss the effects of such losses 
on recorded quality. 

(Continued Next Month) 
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PLOTTING TUBE 


CHARACTERISTICS 


By N. H. CROWHURST 


circuits work in electronic applica- 
particularly in audio circuitry 
one needs to visualize, in some manner 
or other, what happens to the tube un- 
der the conditions of voltage 
applied to the different electrodes 
With the complicated 
veloped, this can extremely 
difficult, and it is for this reason that 
a variety of methods have been adopt- 
ed by engineers for plotting different 
kinds of tube characteristics on graph 
paper. These characteristics can be 
very impressive to the uninitiated, but 
taken in easy degrees they are really 
quite simple to understand 

Let us start with the simple triode 
type tube in which there is a filament 
or cathode, a grid, and a plate. The 
cathode emits a electrons 
under the combined control of a nega- 
tive grid voltage and a positive plate 
voltage. The grid serves as a sort of 
valve, permitting only a portion of the 
electrons through to the plate and forc- 
ing the remainder to return to the 
cathode. Those reaching the plate 
form the plate current 

To understand the behavior of a 
triode it can be connected in a circuit 


| Te UNDERSTAND how various tube 


tions 


various 


tubes now de- 


become 


stream of 


as shown in Fig. 1. Required are: a 
source of voltage to heat the tube’s 
heater; a source of “B voltage: a 


source of negative grid voltage; two 
for controlling the grid 
voltmeters 


these voltages: 


potentiometers 
voltage and plate voltage; 
for measuring each of 


and a milliammeter for measuring 
plate current 
When two of the three quantities, 


WiLL IAMMETER 

Oo OC 

BIAS SUPPLY 

WOT LESS THAN 
be) 


Fig. 1. Circuit to be used in obtaining 
characteristic curves of a triode tube. 


voltage, or 
there will be 
variations in the third 
quantity. It is usual to regard varia- 
tion of plate current as what mathe- 
maticians term the “dependent vari- 
able,” because the electron flow, which 
appears in the external circuit as plate 
current, is controlled by the “inde- 
pendent” quantities, grid volts and 
plate volts. The only complete way to 
show the relations between three vari 
ables on one graph is to plot the graph 


ie., grid voltage, plate 
plate current, are varied 
corresponding 


in three dimensions, i.e., cut it out of 
a solid, which becomes a little ardu- 
ous! However, there is another method 
of presentation which is much more 


compact since it allows graphs to be 
plotted on normal! paper in- 
stead of carving them out of solid ma 
terial, and this plotting a 
series of curves, each of which has one 
of the quantities fixed at 
constant value 


squared 
consists of 


a specified 


Fig. 2. Two different ways of plotting the characteristic curves of a triode, using 


the circuit of Fig. 1. 
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For instance, the plate voltage may 
at a fixed value of 250 volts 
The grid voltage can then be varied 
values of current being plotted for 
grid voltages of 0, 1 volt, 2 volts, 
3 volts, and so on to produce the first 
curve on the graph paper. The plate 
voltage would then be lowered to, say 
200 volts, and a second curve plotted 
in the way Further curves 
would be plotted, holding the plate 
volts constant at 150 volts, 100 volts, 
and 50 volts, respectively. This method 
would result in the “family” of curves 
shown in Fig. 2A. This is a familiar 
form of characteristics presentation 
for a triode 
These curves, 


be set 


same 


however, are of lim- 
ited usefulness, because in practice we 
circuits plate voltage as 
well as plate current change when the 
grid voltage is changed. However, for 
certain applications the plate voltage 
of a tube is kept practically constant 
so that the plate current is the only 
quantity to vary when the grid voltage 
is varied. In case the charac- 
teristics represented in Fig. 2A can be 
quite useful a different set 
of curves could be plotted using the 
same method, but connecting a resist- 
ance between the “B-+-” supply voltage 
and the plate. This procedure 
gets complicated because, for one 
thing, a different set of curves would 
have to be plotted for each resistance 
value used, and secondly, the question 
as to where to plot values of plate 
voltage as well as plate current on the 
graph paper. We the 
cal rulings to grid 
so the horizontal rulings of the graph 
paper can only conveniently represent 
either plate current or plate voltage 

These complications can both be 
overcome by utilizing a completely dif 
ferent method of plotting the tube 
characteristics. To make the curve of 
Fig. 2A, the plate voltage is held con 
stant at one value afte: and 
then a curve is plotted for each repre 
plate current variation with 
varying grid voltage. In the alterna- 
tive method, the values of grid voltage 
are held constant first at zero, then at 

1 volt, then at 2 volts, and so on 
At each value of grid voltage the plate 
voltage is varied and 
are taken of corresponding plate cur- 
This produces the family of 
curves shown in Fig. 2B 

To illustrate how are 
related one to the other the two groups 
of curves have been redrawn in Fig. 3 
with points that correspond on the two 
sets of curves identified by small 
responding numbers. In the group of 
curves in Fig. 3A a particular value of 
grid voltage is represented by a ver- 
tical straight line while in the Fig. 3B 
group of curves the same value of grid 
represented by one of the 
Thus points 1, 2, and 3 are all 
at a grid voltage of zero on both dia- 
and points 8, 9, 10, 11, and 12 
are all at a grid voltage of 2. In 
Fig. 3B, on the other hand 
lar value of plate voltage is 


use where 


such a 


Of course 


soon 


are using verti- 


represent voltage 


another 


senting 


measurements 
rents 


these curves 


cor- 


voltage is 


curves 
grams 


a particu- 
repre- 


sented by an upright straight line 
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More 


ecomes available at 


gh frequencies. Or put it 


ay: an amplifier v Inity 


with Unity 

mpulse di 
And which amplifier 
That’s simple, too 
Horizon 20. 


You know what makes 


Coup! ng 


Coupling, transformer- 


stortion just can’t happen. 


have Unity Coupling? 


National’s Horizon 10 and 


a conventional ampli- 


higher frequencies. Which, of course, is ex- 


actly what you're 
That's 


vincing is 


the logic of it 
the listen 
amplifiers can be 
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function as 
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' . 
may be rated low because the output Distortion ovtput of 20 wotts rated ovtput of 


transformer has 


dev lee 


a coupling 


between output tubes Intermodule- No! more th 


tron Distortion st 20 wotts 


But with a National Horizon, no rawness— 
Unity 
transiormer 


Frequency 20 cps-— 20 & 


ever Coupling takes over Response ! ps 
merely 


Output 


npedance 


provides an Power ? o3—2 
Response db; 10 cps—é 


natch between tubes and load. | db ot 20 wot 


50, in pedance rat of output transformer is Sensitivity 6 volts for 2 volts for 


output atts out 
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PLATE CURRENT — MILLIAMPS 
a 


150 
PLATE VOLTS 


0 0 100 


Fig. 6. Graph showing how a different load 
line may be drawn on same set of curves. 


is drawn on top of them. Now suppose 


that the grid voltage is —1. The com- 
bination of plate current and plate 
voltage must be somewhere along the 
curve marked grid volts 1, but it 
must also be somewhere on the load 
line AB because this represents the 
only possible combinations of plate 


voltage and plate current with the 
particular value of coupling resistance 
shown in Fig. 4. So the actual value 
of plate voltage and current is easily 
identified by point D in Fig. 5B, as 
about 120 volts and 5 milliamps. In a 
similar manner other points along the 
load line, where the grid voltage curves 
cross it, lettered C, BE, F, G, and H 
give the plate voltage and current for 
the grid voltage represented by each 
curve using this plate resistor and 
“B+” voltage. Thus the behavior of 
the tube for any particular plate 
coupling resistance can easily be 
worked out by drawing a load line 
across the characteristic curves rep- 
resenting the value of resistance 
chosen. Suppose, for example, instead 
of 25,000 ohms, we had chosen to draw 
a load line at 50,000 ohms. This is 
shown in Fig. 6, where the curves are 
repeated once again, and a load line is 


drawn to represent a resistance value 
of 50,000 ohms from a “B+” of 250 
volts 


The simplest way to draw a load line 
is to calculate what current will pass 
through the resistor if the plate is im- 
agined to be short circuited to ground, 
i.e., what current will flow through the 
resistor with the full “B+” across it? 
In the of the 25,000 ohm resistor 
250 volts will cause 10 milliamps to 
flow. In the case of the 50,000 ohm re- 
sistor it will only cause 5 milliamps to 
flow. These points, 250 volts for “B-+-” 
on the plate voltage scale, and 5 or 10 
milliamps, may be, on the 
plate current scale, are connected to- 
gether to form the requisite load line. 

Thus it is seen that any number of 
load lines can be drawn on the same 
of tube characteristics, when the 
tube characteristics are presented in 
this particular way, simply by drawing 
a pencil line across the published 
curves for the particular tube used. 
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Projection Color TV 


(Continued from page 65) 


correction voltage is then applied to a wWwowU nN EE wD 


d.c. amplifier system that runs nega- 


tive with respect to ground in order | SOMETHIN G Ee xX TRA 


to have a negative-going bias that will 
vary between zero and minus 25 volts 
on the grid of the 6BQ6 (or 6CU6), a 
husky tube type needed to handle the 
relatively heavy current required for 
control of a saturable reactor 
A saturable reactor is a device in 
which one winding will control the in- 
ductance of a second winding. The re- 
actor is placed in series with the motor 
which drives the color wheel. If the 
d.c. in the primary increases, the in- 
ductance of the secondary decreases, 
illowing more current to flow, and the MODEL 616 COLOR-BAR/DOT 
motor to speed up, and vice versa. The GENERATOR 
motor itself is fed from an autotrans- 
former which steps up the line voltage ... for adjusting and testing color receivers 
25, volts or so. because even with the and transmitting equipment by manufacturer, 
station or serviceman. Features: Seven 
tor to be described in this article, there output forms of bers, dots, cross-hatch, 
phase — See signals, 
will still be considerable voltage drop NTSC color bars. 
The circuit used for this portion of the PANEL — ATION SHOWS 
converter is shown in Fig. 5 ACTUAL COLOR AND SEQUENCE OF 
The saturable reactor shown in Figs GENERATOR OUTPUT. $4]50° 
5 and 6 uses readily-available trans- 
formers. Four TV type (six would be 
even better) vertical output trans- 
formers of the kind which have indi- 
vidual primary and secondary wind- 
ings work very well The autotrans- 


former types are not satisfactory It is ’ MODEL 614 VTVM 


of the utmost importance that the 


transformers used be matched, i.e., of rare up his Fuaged, erviceable 


peared 
The reason is that the a.c. which will ) 4 ‘ 2 ranges (28 with pak -o-peak sale) 


be induced in the primary winding (the 


d.c. control winding in this case) in ohms, 5% on AC; De bomenar 

each transformer must be canceled out j we op (a probe extra). 
by its mate. Connect all of the sec- . . TEST PROBES STO 

ondaries in parallel and pay close at- INSIDE READY 

tention to the winding directions to \ TO USE. 


make certain that all are the same 
(For example, for RETMA coded units 
connect all green leads to green, and 
yellow to yellow.) The primaries are all 


minimum inductance of the type reac- 


the same manufacturer's part nurnber 


connected so that the pairs are series- 
opposed to a« C connect the red 
lead of transformer 7, to its mate's 
(T;) red lead, and connect the two 
blue leads to the next pair of trans- 
former’s blue leads. After the paral- 
leled secondaries are connected in 
series with the motor and a.c. is ap- 
plied, no, or very little a.c. voltage 
should appear between the ends of the 
combined primaries 

Caution: If an a.c. voltage of any 
magnitude does appea recheck con- 
nections. The direction of d.c. to the 
primaries makes no difference as they 
are merely connected between “B+” | f ( 
and the plate of the 6CU6 control am- COPE M g ompany 
plifie: 

Incidentally, when using the 6AR8’s 
in the color switching system, it is ad- 
visable to do away with the individual 
color amplifiers in the color chassis 
described in the color converter article 
in the December, 1954 issue of Rapio 
& TELEVISION News, as the gain of 
the 6AR8’s is rather high and makes 
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the amplifier unnecessary. Too much 
gain may cause instability 

The output from the Y amplifier 
should be disconnected from the matrix 
resistors and fed directly to the grid of 
the CRT. The color signals go to the 
cathodes and are matrixed within the 
picture tube. 

The color wheel itself should have 
any multiple of 3 sections (6, 9, etc.) 
However, for projection use in front of 
the corrector lens, a 3-section wheel 
about 16” in diameter is best. Such a 
wheel gives longer useful projection 
time for each color without overlap 
of individual colors. The speed of the 
wheel is easily determined as a single 
section should cover the lens during 
one vertical field time, i« a three- 
section wheel should run 1200 rpm, a 
six-section wheel 600 rpm, etc. These 
speeds are a close approximation to 
those actually required because during 
a color broadcast, the field frequency 
is not quite 60 cycles. It may be de- 
sirable to drive the wheel by 
means of a small V-belt drive, prefer- 
ably fitted with variable pitch 
pulley in order to bring the wheel close 
enough to the proper speed so that the 
automatic control system takes over 

It may be necessary to try different 
keyer amplifier outputs for the phase 
detector so as to get the “crossover” 
point into retrace. Try first one and 
then the other, and settle for the one 
which moves the bar 
of the visible portion of the raster 

It is strongly urged that fully satu- 
rated color filters be used on this 
projection system. Doing so may re- 
duce brilliancy. Instead, use ordinary- 
colored red, green, and blue Cellophane 
Fasten these filters to a disc of clear 
plastic. Also, keep the weight of the 
wheel as low as possible in order to re- 
duce any tendency for the automatic 
control system to “hunt.” This is a dif- 
ficult problem to and the 
heavier the wheel the more inertia 
there is to overcome, with the result 
that the wheel will overshoot the con- 
trol, then slow down, then undershoot, 
then repeat the cycle 

Fortunately, there is an electronic 
circuit that may be used to correct for 
this defect. The suggested circuit is 
shown dotted in Fig. 4. The trans- 
former is a vertical output type. It is 
important, of course, that the second- 
ary be connected so as to give nega 
tive feedback. If it should be hooked 
up incorrectly, the d.c. amplifier will 
probably motorboat at a very slow 
rate that may be varied by turning 
the “anti-hunt” control (500,000 ohm 
pot). This circuit works on the idea 
that the rate of change of the correc- 
tion voltage must with all the 
variables in the _ systen including 
weight of wheel, etc. The transformer 
only has an output when the current to 


color 


one 


“crossover” out 


not 


correct 


agree 


the reactor is changing, and this output 
is directly proportional to the rate of 
change. The 500,000 ohm 
off the amount of voltage necessary to 
properly control this change rate. In 
short, “anti-hunt” is time-controlled 
inverse feedback. —y- 
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Become an 


Major in Electronics or Power 
BS Degree in 36 months 


Prepare now for a career 

as an electrical engineer or 
engineering technician — and take 
advantage of the many opportuni- 
ties in these expanding fields. 

You can save a year by optional 
year ‘round study. Previous military, 
academic, or practical training may 
be evaluated for advanced credit. 


Enter Radio and Television 
-— courses 12 to 18 months 


You can be a radio technician in 12 
months. In an additional 6-months you 
can become a radio-television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program 

These technician courses may form 
the first third of the program leading 
to a degree in Electrica! Engineering 
Twenty-one subjects in electronics, 
electronic engineering and electronic 
design are included in these courses 

Courses also offered: radio-televi- 
sion service (12 mos.); electrical serv- 
ice (6 mos.); general preparatory 
(3 mos.) 


Terms—January, April, duly, September 


Paculty of specialists. 50,000 former stu- 
dents annual enrolment from 48 
states, 23 foreign countries. Non-profit 
institution. 52nd year. Courses approved 
for veterans, Residence courses only 

ms ea 


MILWAUKEE 
SCHOOL OF ENGINEERING 


SSSR Ry 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept, AN-1055, 1025 'N. Milwaukee Street 
Milwaukee |, Wisconsin 
Bend FREE illustrated booklets 

CO) Career in Electrical Engineering, 
C) Caree? in Radio-Television, 


1 am interested in 


(name of course) 


Name Age. 
Address 


avy 


If veteran, indicate date of discharge 
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TUBE ADAPTER 
A. L. Products, Inc. of 311 Hickory 
Street, Kearney, New Jersey has de- 
veloped a unique adapter unit which 
has been especially designed to sim- 


plify the work of the electronic. radio 
or TV engineer, the technician, and ex- 
perimenters 

The new adapters are compact, high 
efficiency units which have been made 
as compact as possible for use in 
crowded chassis. The adapter is in- 
serted into the vacuum tube socket 
and, in turn, the tube is plugged into 
the adapter to become an _ integral 
part of the circuit 

The unit may be used as an ordinary 
adapter for making test measurements 
of circuit voltages and resistances. To 
break into any tube circuit, the con- 
necting rod which passes through the 
sleeve is pulled up until the rod is dis- 
connected from the low sleeve. In this 
position the component or meter may 
be inserted into the circuit by means 
of alligator or any suitable clips. The 
terminals are color coded to aid in the 
checking process 

The company will supply full details 
on this adapter upon written request. 


D.C. POWER SUPPLY 
Spellman Television Co., 3029 Web- 
ster Ave., New York 67, N. Y. has de- 
veloped a regulated, continuously vari- 


able 20-40 kv. d.c. power supply for use 
with 5AZP4 and 5TP4 projection tubes 
and flying spot types 

The Model RG-40 has a positive po- 
larity output with a negative ground 
Regulated focus is 4-8.5 kv. High volt- 
age connections are provided through 
molded plug-in connectors. Dimensions 
are 17” wide x 13” deep x 10” high. 


For mounting this unit, a 19” x 10%” 
rack mounting pane! is available 


PHOTO FLASH KIT 

Illinois Condenser Co 
Throop Street, Chicago 22, Illinois is 
currently marketing an_ electronic 
photo flash kit as the “Iilini-300.” 

The unit is economical to build and 
operate, uses standard battery types 
and provides 100 watt-second output 
from its 300 volt operating range. The 
1/600 of a second flash duration is suf- 
ficiently short to stop practically any 
required motion yet is sufficiently long 
to achieve greater film effect than high- 
er voltage units, according to the com- 
pany. 

The kit comes complete except for 
batteries. Simplified instructions and 
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pictorial diagrams are included so that 
even inexperienced persons can assem- 
ble the kit. 

For full information on this kit and 
the various available accessory units 
write the company direct or contact 
your nearest photo supply or electron- 
ics parts distributor 


NEW SHIELDING MATERIAL 

A new materia! which is said to em- 
body an entirely new and different ap- 
proach to magnetic shielding is now 
being manufactured by the Magnetic 
Shield Division of Perfection Mica 
Company, 1322 North Elston Ave., Chi- 
cago, Il. 

Because of its unique shielding prop- 
erties, the new product has a diverse 
number of applications. It may be 
used as a shield for color TV, photo- 
multiplier, and CR tubes, and magne- 
tron and magnetic shipping and storage 
containers, transformer and coil cases 
motor shields, deck plates and chassis, 
weather radar panels and dust covers 
tape recording storage cases, magnetic 
switch shields, and as screen rooms. 

The material can be fabricated into 
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a ariety of shapes and sizes For full r } tae 
details on this magnetic shield product, 


write the a a | NOW . « the Service Dealer can make 


Triplett Electrical Instrument Com- 
pany of Bluffton, Ohio is in production 
on a new dot generator which has been 
designated as the Model 3438 

The new instrument checks video, 
r.f.. i.f., syne, and color circuits with 
modulated r.f. (channels 2 to 6) and Lf. 


ONLY 1. FULL PRICE PROTECTION. 


TRANSVision 2. NEGLIGIBLE INVENTORY 
OFFERS THIS INVESTMENT. 50's You state 


4-POINT PROGRAM 3. FINEST MATCHED HI-FI 


for custom- building or complete | 
to the UNITS in beautiful furniture cabinets, 


SERVICE 4. PRICES THAT ENABLE YOU 
DEALER TO UNDERSELL COMPETITION. 


(20 to 55 mc.) output available. Hori- 
zontal sync pulses and vertical sync 
pulses are available for checking sync 
circuits. Other features of the unit in- 
clude horizontal bars (480 to 600 
cycles) and vertical bars (crystal con- 
trolled at 189 kc.) for checking linear- 
ity on black-and-white and color sets 
Crosshatch is used to check vuver-all 
linearity with 11 vertical bars and 8 
horizontal bars. A square block will be 
produced for the crosshatch pattern 
The unit is completely  self-con- 
tained. It is housed in a metal case 
measuring 6%” x 11-1/32" x 15-11/32” 
Power supply is 115 volts, 50-60 cycles You sell the Finest Matched 
a.c. Power consumption is 55 watts. Hi-Fi Components such as these 


A new line of selenhusm rectifiers for | | BEAUTIFUL FURNITURE plus SUPERB HI-FI 


use with printed circuits has been an- You can offer Hi-Fi quolity equal to many 
nounced by Federal Telephone and $1000 jobs on the market — for as little as 
Radio Company of Clifton, New Jersey $159 to $299. In component form for custom- 

Employing three different types of building, or in complete “package” including 
terminals, the rectifiers are designed RECORD CHANGER | f fine = cody eer — — a gk ng 
for insertion into the printed circuit Wy DIAMOND NEEDLE ner ceume! on ovely chewsice end tenle.! 
automatically or manually The new 


. , 
rectifiers were developed especially for RELUCTANCE PICKUP 


or rie cei vas A wea | SOLD ONLY THRU 
—s becoming increasingly im- A ciate GELECTED DISTRIBUTORS 
: —_— 


our are? 
The three types of terminals avail- ame of the one in y 
able are: a square-tipped type for in- 
sertion into printed circuit boards up AMPLIFIER 
0 lie” thick; a tapered type designed watt wit t-in Pre.Amy DISTRIBUTORS: Some areas stil! available 


for ease of insertion by automatic Write, wire, phone for complete program 
equipment in printed circuit boards up 


to %” thick; and a snap-in type which ¢€ TRANSVISION, INC. © WEW ROCHELLE, N.Y. 

holds the rectifier firmly in place even 

when the circuit board is subjected to 

vibration or inverted prior to solder- 

ing | y DUAL SPEAKER 
Full information on these rectifiers is SYSTEM 

available from the Components Divi- 

sion of the company at 100 Kingsland 

Road 


write for © 


mN.10 


TRANSVISION, INC., NEW ROCHELLE, W. Y. 


() Please send name of your nearest Distributor 


[} Rush full details on your Hi-Fi Dealer Program 


Nome 


Address 


TV SERVICE AID 
General Cement Mig Co., 919 Taylor 
Ave., Rockford, Illinois has introduced 


ee 


City — Sete — 
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MHl-Fl PHONOGRAPHS 
fy 
ss Stoned 


FONOFLUID 
CARTRIDGES 


BECAUSE FINE 
INSTRUMENTS 
DESERVE FINE 
COMPONENTS 


UPGRADE YOUR PHONO SYSTEM 


with a Ronette Replacement Cartridge 


—_ 


Ronetie cartridges, the moct sensational 
development in pickup history, ore avail- 
able in high or low ovitput models, for prac- 
tically every changer and arm now in use. 
Full frequency range, high compliance, low 
intermodulation distortion, true tracking, 
and low stylus pressure — needs no pre- 
amplification, 
Model TO-284P (illustrated) — Turnover, 
with 2 non-interacting sapphire needles, 
$7.50 net 


Other models from $5.40 net 
Diamend styli aveiloble ot extra cost 


RONETTE 


ACOUSTICAL CORPORATION 
135 Front St., New York 5, W. ¥. 
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THE NEW PRESTO 


J 


MADE BY THE WORLD'S LARGEST MAKER 
OF PRECISION RECORDING EQUIPMENT 


@ Improves record performance tremen- 
dously... delivers professional broadcast 
quality! 


» 
wrouclle 
T-18 


sideway flick of the 
13M, 45, 


@ Simple operation—a 
control lever selects 3 speeds 
78 rpm 

@ Quiet insured! Precision deep-well turn- 
table bearing 

@ Quality plus! Extra heavy weight, cast 
aluminum t2-inch turntable covered 
with non-slip cork 

@ Beautiful design—smart telephone black 
and brushed chrome finish 

@ Easy to install 
out needed. Easy to buy 


only rectangular cut- 
at only $53.50. 


NEW tolding platform attachment 


« fits all YEATS dollies 


carries TV models & chassis 
ends back breaking 
lifting & lugging! 


Folds Flat when not in usel 


Attached in just minutes, this ingenious 
new aid to TV and radio repairmen ends 
second story service problems when re- 
moving TV table models or chassis. 
With this new attachment, YEATS dolly 
users can use the dolly for chassis and 
table models as well as consoles... 
enjoy all the famous YEATS 
handling conveniences: 30 sec- 
ond strap ratchet fastening, cat- 
erpillar step glide and on-a-dime 
turning. Folding platform 
is 1342" x 20", priced at 
$11.95. Call your YEATS 
dealer today! 


SEND postcord 
for full information 
on ovr complete 
line TODAY! 


PRECISION lwinla! 
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Revolutionary 3-Speed Mechanism 
The Pirouette embodies the ex- 
clusive paesTo “flick shift” speed 
mechanism, with 3 idler wheels 
mounted on a single movable plate. Insures 
protessional speed accuracy and trouble-free 


Ks 


Presto Pirovettie T-18H Turntable 
T-18 with 


a magnifi 
$108 


The 16” 
flick-shift T-18 


The history-making 
hysteresis motor 
cent hi-fl instrument 


oS 
Presto Pirovette 1-68 Turntable 


version of 


fine hi-fi collections, § 


performance 
< K 


Presto Pirovette 1. 68H Turntable 


A 16” flick-shift turntable with 
hysteresis a new pin- 


Pparstos 
for homes with 
9.50 


motor 


nacle in hi-fi. $13 


Send this coupon for more information —> 


RESTO 


Export Division: 25 Waren Steet, New You 7. WY 


Canadian Division: instantaneous Recording Service, 4? Lombard Street, Toronto! ¢ 


RECORDING 
CORPORATION 


Poramus, New Jersey 


PRESTO RECORDING CORP 
Hi-Fi Sales Division, Dept. RTV10 
Paramus, New Jersey 

Rush catalog sheets on the new PRESTO 
Pirouette T-18 r-i8H, T-68, T-68H 
turntables and name of nearest PRESTO 
distributor 

Name 

Address 


State 


an ingenious device which is specially 
designed to aid television service tech- 
nicians. 
Known 
wheeled 


as the “Picto-Vue,” the 
unit does double duty as a 


chassis and tube rack and 
truck. The unit can be used in the 
home or on the bench. It is ideal for 
moving a chassis and keeps it in a con- 
venient position for working at the 
same time. An adjustable glass mirror 
at the bottom permits observation of 
the tube picture al) during servicing 

In operation the technician sets the 
chassis on the rack, then tilts to work- 
ing position, with no further handling 
required. For literature on this rack, 
write the company 


service 


“REACTO-TESTER" 
Producis Co., 2712 W. Mont- 
Chicago 18 now 
its Model JT 
Tester” to the service industry 

This compact instrument for 
open connections, open elements, use- 
ful life, shorted cathode 
emission, and gaseous tube condition 
The tube may be tested in the in 
its shipping carton, or on the bench 
The unit will also repair open ele- 
ments, correct shorts, and reactivate 
low emission tubes and restore bright- 
ness 

The tester measures 6' x 9%” x 
4%” and weighs just 4% pounds. The 


Anchor 
Ave., 
offering 


Illinois is 
4100 


rose 
“Reacto 


tests 
elements, 


set 


meter is a 4%” full-view rectangular 
type. The company will forward a data 
sheet on this instrument upon request 


SOLAR BATTERY 
National Fabricated Products, Inc., 
2650 West Belden Ave., Chicago 47, 
Illinois is now manufacturing a solar 
battery under license from Bell Lab- 
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oratories and Western Electric Com- 
pany 

Designed especially as prototypes for 
laboratory development work, these 
inits develop up to 30 ma. of current 
for experimental purposes. The “bat- 
teries’’ may be connected in series or 
parallel to provide more usable 
amounts of power 

Further details on these devices are 
available from the manufacturer. 


ETCHED CIRCUIT KITS 

Keil Engineering Products, 4356 
Duncan Avenue, St. Louis 10, Missouri 
has developed and is offering the de- 
signer, industrial worker, and experi- 
menter two etched circuit kits which 
have been developed especially for ex- 
perimental and prototype etched cop- 
per circuit work 

These low-cost kits include all essen- 
tial chemicals and materials for proc- 
essing. The “Professional” kit utilizes 
a photographic process to produce 
boards which are said to equal com- 
mercially prepared boards in quality 
This kit features pre-sensitized, cop- 
per-clad phenolic sheets and materials 
for preparing negatives 

The “Standard” kit requires a man- 
ual application of the desired circuit 
on the copper-clad sheet. Pre-sensi- 
tized, copper-clad sheets of various 
sizes and processing materials are 
available separately 

For additional data on these kits, 
write the company direct 


PRINTED CIRCULAR TUBULARS 
Cornell-Dubilier Electri« Corp of 
South Plainfield, N. J. has developed 
a new phenolic-encased plug-in papet 


(Continued on page 157) 


SELENIUM SALVAGE 
ARKES TARZIAN, INC. is doing its 


part in overcoming the current se- 
len.um rectifier shortage by offering a 
ten-cent merchandise credit on cach 
selenium reetifier turned in irrespec- 


tive of size or make. 

The U.S. Department of Commerce is 
backing the drive because of the crit- 
ical need for this component in military 
electronic equipment. All service tech- 
nicians are asked to cooperate whole- 
heartedly in this effort to prevent a real 
crisis. 0 


NEW DX CONTEST OPENED 


ADIO PRODUCTS SALES COMPANY, 

1237 Sixteenth St., Denver 2, Colo- 
rado has announced a new Rocky Moun- 
tain Area DX Contest which will again 
be held in cooperation with various 
manufacturers of radio communications 
equipment and feature lavish merchan- 
dise prizes. 

The contest, which began on August 
Sist will end at midnight (MST) on No- 
vember 30th. Contestants must live in 
Colorado, New Mexico, Wyoming, West- 
ern Kansas, Western Nebraska, or West- 
ern South Dakota. 

Contestants must register at RAPSCO 
either in person or by mail. Entry 
blanks, giving all the rules, will be fur- 
nished free of charge on request. Write 
today in order to have the maximum 
time in which to complete the required 
contacts, wv 
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hear the miracle of multi-flare 


The 


Vin, Wie l 


New Deluxe 3-way 
Multi-flare Horn 
which outperforms 
speakers selling at 
twice the price— 


only $19950 


ic Cigutre 


An exponential multi-flare horn system of unusual quality. The base 
horn (30-150 cycles) has an equivalent axial length of 15 feet. Two 
eight inch speakers placed on each side of cabinet with phase shift net- 
work for simulated three dimensional effect produce 150- to 2000 cycles 
High frequencies (2000-16,000 cycles) have axial horn length of 42 
inches. The feeling of a large sound source is created by the non 
resonant bass horn and electrical phase shift network. The clarity and 
smoothness are the result of unique phasing chambers and heavy air 
loading of the diaphragms. Capacity: 25 watts. Impedance: 16 ohms 
Available in Blonde Korina, Walnut, Red Mahogany and Ebony. Three 
coats of lacquer hand rubbed to a lustrous finish, Satin finished brass 
legs. 36 x 24 x 16 inches. Weight: 60 lbs 


Other Stan White Cabinet Speakers 


LeSabre—24'"x15% "x12 69.50 Hi-Fi—43''s30''«20 339.50 
Opus | 30020" 214% 99.50 Millennium—6/''236''«24 1000.00 
4-D—66''«40''«24 1500.00 


i ) 
See your Hi-Fi Zi, ( Wf, ; 
distributor “fs A iy INC 


or writée.. 


emperature Control System 


By SAM D. BRESKEND 


Diamond Ordnance Fuze Laboratories 


An over-all view of the temperature 
control unit with the sensing ele- 
ment, R,. shown connected in place. 


Basically, this unit can be used wherever 
temperature control within 1 degree, between 
—60 and 200 degrees C, is required. Its 
greatest application, however, is where 
extremes of temperature are to be controlled. 


Internal view of control unit. Al 
though parts appear crowded, venti- 
lation holes prevent any overheating. 


tem was desired for the purpose of 
controlling the temperature of a 

small oven in which the properties of 
components, such as resistors and ca- 
pacitors, are determined over the tem- 
perature range 60° to 200°C 

Bimetal thermostats that would 
cover this range would be bulky, com- 
bersome, and difficult to reset. An ex- 
ternal relay would have to be used to 
prolong the life of the contacts on the 
thermostats and a time delay would 
be required to prevent excessive chat- 
tering at the controlled temperature 
For these reasons, it was decided to 
build an electronic unit 

A unit which used either a thermo- 
couple-type sensing element or a re- 
sistance element was desired because 
such a unit would be of the remote- 
controlled variety. The use of a ther- 
mocouple necessitated using either a 
chopper and an a.c. amplifier, or a d.c 
amplifier capable of large gains and 
extraordinary stability. The resistance 
element, on the other hand, seemed to 
be the ideal choice. It could be wound 
to conform to any shape needed, and 
would also have the advantage of be- 
ing separate from the main controller 
This arrangement would make the sys- 
tem useful not only for controlling the 
temperature of an oven but also of any 
device into which the leads could be 
sealed 

The unit which finally evolved is 
shown in the photos rhe schematic 
diagram of Fig. 1 illustrates the cir- 
cuit used 


A TEMPERATURE CONTROL sys- 


The sensitivity of a simple unit such 
as this is governed mainly by the tem- 
perature coefficient of the sensing ele- 
ment used In this system, a nickel 
wire wound on a mica form was used 
The temperature coefficient of nickel 
is 6 per-cent per degree C. With a 
nominal value of 60 ohms at 20°C 
(68°F), a change of 1°C in tempera- 
ture is equivalent to a change of .36 
ohm in resistance. The system de- 
scribed operated satisfactorily with a 
change of .2 ohm in the resistive sens- 
ing elemert 

The bridge is energized by the sec- 
ondary of the filament transformer T 
The output of the bridge is coupled 
to the grid of the amplifier through 
transformer T,. The advantages of us- 
ing transformer coupling are two-fold 
First, the bridge and therefore the 
sensing element can be isolated com- 
pletely from the a.c. line. Secordly, a 
voltage gain in transformer T, can be 
achieved 

The thyratron used to energize the 
relay is operated with a.c. on its plate, 
in order to have complete control of 
the tube’s firing cycle by means of its 
grid. Since there is conduction through 
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the thyratron only when the plate is 
positive, it is imperative that the 
proper phase relationship be main- 
tained between the signal voltage and 
the plate voltage. With the circuit 
components specified, phase shift was 
negligible. The theory of operation can 
best be illustrated by using elementary 
thyratron firing curves, Figs. 3A, 3B, 
and 3C. Fig. 3A shows how the signal 
voltage cuts off the thyratron when 
R, plus R; is much lower in resistance 
value than R,». In Fig. 3B the combina- 
tion of Re. and R; is slightly lower in 
resistance value than R,. The bridge 
has not as yet gone through a null 
but has reached a firing point. In Fig. 
3C the combination of R. and R, is 
above the resistance value of Rs The 
bridge has gone through a null, the 
phase of the signal has changed 180°, 
and the thyratron continues to fire. 

It can be seen that once the desired 
temperature has been reached, the re- 
sulting shift through the null in the 
bridge will cause a sufficiently negative 
signal, as in Fig. 3A, causing total cut- 
off in the thyratron and thus prevent- 
ing runaway ovens. This would also 
happen if the sensing element opened 
accidentally. 

Bias for the last stage is derived 
from the following combination: Rw and 
R.» across the a.c. line and contact bias 
developed across Ry» plus Ry. This, in 
conjunction with the signal voltage, 
holds the thyratron at cut-off. With 
this method of bias, a relatively large 
signal is required to activate the thy- 
ratron. Therefore, a better signal-to- 
noise ratio exists about the contro! 
point than would exist at a signal null. 

As previously mentioned, for proper 
operation it is important that the 
proper phase exist between the thyra- 
tron plate and the signal voltage on its 
grid. To determine the phase, the tem- 
perature control, Re, is increased to its 
extreme position, calling for more 
heat. The pilot light, Pl., which in- 
dicates that the heater is on, should 
be lit. If the proper phase does not 
exist, the bulb will go out In this 
case it will be necessary to reverse the 
polarity of the signal voltage. This can 
be accomplished by reversing the 
primary conections on transformer T, 

During the time this unit has been 
in use only one difficulty has arisen 
When set for operation at elevated 
temperatures there is a tendency for 
the oven to overshoot. However, this 
is not a fault of the regulator. It is 
due, primarily, to the temperature lag 
inherent in the large heater used. To 
overcome this difficulty it has been 
necessary to bring the oven up to tem- 
perature in small increments. For ex- 
ample, if it is desired to go from an 
ambient temperature of 20°C to 100°C, 
it would be advisable to set the con- 
troller at 90°C, and only after the 
heater is de-energized at about 90°C 
should the unit be set for 100°C, 

To overcome this difficulty it would 
be beneficia) to devise some means of 
enabling the controller to apply heat 
in direct proportion to the amount 
needed. A simple way to accomplish 
October, 1955 


Rr—10 ohm, 1 w. res. 

Re—60 ohm nickel element (“Sensing Ele- 
ment,” see text) 

Rs, Re—100 ohm, 1 w. res. 

Re—30 ohm, 1 w. res. 

Re—100 ohm wirewound pot 

Rr—2 megohm, Vy w. res. 

Re, Ree —470,000 ohm, Yy ©. res. 

Rer—3000 ohm, Vy w. res. 

Rir— 300,000 ohm, Vy w. res. 

Ra—100,000 ohm, Vy w. res. 

Rie—400 ohm, 1 ww. res. 

Ri 620 ohm, Yq w. res. 

Cr—40 pfd., 150 +. elec. capacitor 


Ce—20 pwfd., 150 +. elec. capacitor 

Cre—50 wfd., 30 +. elec. capacitor 

Cyr—.22 aid., 200 +. capacitor 

Cr—4 abd., 150 v. elec. capacitor 

Tr—Fil. trans. 6.3 +. @ 1.2 amo. 
P6134 oF equiv.) 

Te—Plete-to-grid trans, 3:1 turns ratio 

PLr—6 ». pilot light 

Ple—Neon bulb, \) &. 

Sr—S.p.st. toggle switch 

SOr—117 +. @ 15 amp. female receptacle 

SRr—635 me., 110 +. selenium rectifier 

RLe—Plate relay, 3000 ohm coil 

Vr—6AKS tube 

Ve—2D21 mbe 


( Stancor 


Fig. 1. Schematic of temperature 
this would be to install an anticipation 
circuit or proportional circuit of the 
required degree of complexity to 
function adequately. 

To alter the range of the instru- 
ment from —60°C to 200°C to some 
other range, it is only necessary to 
change the values of the resistors in 
the bridge. Resistor R, can be changed 
so that balance can still be obtained 
with resistor Rs. However, for maxi- 
mum sensitivity of a bridge, all arms 
should be equal. If difficulty is en- 
countered in obtaining nickel wire, a 
good substitute is iron wire which also 
has a fairly high temperature coef- 
ficient of resistance. The disadvantages 
would be the susceptibility of iron wire 
to corrosion and a slight decrease in 
sensitivity at temperatures below ap- 
proximately 70°C 

After calibration, no trouble should 
be encountered with resetability. How- 
ever, should it become necessary to use 
extremely long leads to the sensing 
element, recalibration would be in 
order. Reasons for this are evident; 


lier. For circult variations. see text. 
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Fig. 2. Schematic diagram of three-wire 
connection to the sensing element, Ri. 


lead length and hence lead resistance 
affect only one arm of the bridge, that 
which contains the resistance sensing 
element 

Fig. 2 illustrates a method whereby 
lead length and lead resistance are ef- 
fectively cancelled, It can be seen that, 
for a given change in lead resistances, 
arm A and arm B change exactly the 
same amount, one nullifying the effect 
of the other ~ 


Fig. 3. Typical firing curves of 2D21 type thyratron. See article for details. 
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For the first time... 


Medel 1012 
Amplifier/Preamp 


Everybody can own 
Hi-Fi with 


EXPENSIVE BUILT-INS 
UNNECESSARY 


THE YEAR'S GREATEST 
H!I-Fi SENSATION 


WEWCOMB, Dept. F-10 
6624 Lexington Ave., Hollywood 36, Calif. 


Enclosed is 25c. Please send | me new 
C) booklet “Hi-Fi is for Everybody.’ | 


Send name of nearest Newcomb dealer | 
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thrilling new listening experience. There is 
much that will be totally unfamiliar to you 
and I am sure, that more than ever, you will 
be impressed with Ravel's extraordinary or- 
chestration. This recording must inevitably be 
compared with the Ansermet version on 
London. Although this might seem to be a 
formidable task, in reality the resolution is 
quite easy. In matters of performance, there 
is very little to choose between Ansermet and 
Dorati. Both are expert in the ballet idiom, 
and one would have to be awfully picayune 
to point out any glaring defect or superiority 
of one performance over the other. Dorati 
essays a slightly faster pace than Ansermet 
and is meticulous in his attention to detail 
Yet he does not become enmeshed in the in- 
tricacies of the orchestration and the per- 
formance is warm and in the smoothly flow- 
ing grace, the carefully chosen dynamics, the 
exquisitely modelled phrasing, is as opulently 
sensual as Ravel intended 

In matters of sound the issue is clear-cut. 
The London recording was and is, a superior 
job of engineering. But this recording can 
best be described as fantastic! From the 
soft shimmering strings of the opening bars, 
with the French horn sounding the theme in 
an impossibly high register, to the faint, off- 
stage sussurrations of the strings and wood- 
winds, with the lovely solo flute now taking 
the theme, which is heard after the pirate 
Bryaxis seizes Chloe, to the bright blast of 
the trumpets, the sharp rap of the snares and 
the insistent punctuation of the tympani and 
the wild animation of the clarinets, the flutes 
and the piccolos and other woodwinds in the 
frenetic, blazing “General Dance” of the 
finale, this is the musical and hi-fi treat of 
the season! 

The important choral work throughout the 
superbly handled by the Macalester 
College Choir of St. Paul. There are tremen- 
dous climaxes in this score and if you have 
the proper equipment, you will find they are 
quite free from distortion. The dynamic 
range is extraordinary and probably repre- 
sents still another step forward in the record 
ing art. I assure you that to fully reproduce 
this tremendous range, you need a system 
which not only has the power to handle the 
great peaks, but one that is dead quiet 
no hum, no rumble, nothing which would 
override the incredible ultra-pianissimo which 
occurs in several places in the score. I urge 
you to listen to the quiet parts very closely, 
and you will realize that this is just as much 
a quality of superior hi-fi recording as the 
loudest drum blast 

Throughout the recording, 
wide range in frequency, distortion is non- 
existent, transients are sharp and clean. The 
orchestral balance and the balance between 
choir and orchestra is just right and is a 
notable feature in a work where this is a 
major problem Acoustic perspective was 
somewhat more spacious than that which has 


score is 


all is extremely 


previously been heard from the Minneapolis, 


which is justified by the score, but in any 
case it does not obscure inner detail and the 
over-all liveness and presence has to be heard 
to be believed! Truly, this recording is a 
major triumph for all concerned. I know 
this review is long, but after you hear this, 
I think you will understand the reason for 
my enthusiasm 
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Symphony Orchestra conducted by 
Viadimir Golschmann. Capitol P8306. 
RIAA curve. Price $4.98. 


The Milstein/Capitol alliance has been 
most fruitful thus far, and on this disc is 
ample evidence to indicate a continuing flow 
of riches from this combination. The 7th 
reading of the Prokofiev work is the prize 
on this disc. Both in matter of superbly in 
tegrated periormance ol! Milstein and Golsch 
mann and superiority of sound, this wins 
hands down over the competing discs. Mil 
stein threads his way through the difficult 
passages of the work with an ease and as 
surance born of long familiarity. His finger 
ing is always deft and sure, his bowing ultra 

He produces a big glowing tone, yet 
he has the bite and the vigor when needed 

Golschmann is entirely sympathetic and 
maintains a splendid balance between orches 

ind = soloist Sound here is very wick 
in frequency and dynamics, beautiful 
string tone, bright punchy brass and 

accurate percussion are plus virtues 


precise 


Lalo work is also very well done, but 
subsidiary in face of the brilliance of 
Prokofiev Nicely phrased, 

en dynamics, nice bright clean sound, the 
has all these but this writer still hews 

the older Heifetz version as closer to the 
ibstance of the score. If you like brilliant 


carefully 


odern violin concerti, you can't go wrong 
the Prokofiev recorded here. Highly 
mended 


VENDELSSOHN 
SYMPHONY #3 
CALM SEA AND PROSPEROUS 
VOYAGE 
Isracl Symphony Orchestra conducted 
by Paul Kletzki. Angel 35183. RIAA 
curve. Price $4.98. (Factory-sealed ) 
Here is another of the Israel Philharmon 
batch of LP's, and while not as il 
recording of the Mahler 
reviewed last month, is still a worth 
while item Kletzki takes his 
Mendelssohn at a rather slow pace and, as a 
consequence the performance is somewhat 
lacking in cohesion. His handling of phras 
ind dynamics most exemplary, but in 
ne attention to thi and other detail 
sacrificed 


mus as their 


Conductor 


warmth and expression 
r, these falls from grace are not too 
and on the dit side of the ledger 

the fact that is certainly the 

inding Mendelssohn in the catalogue 

el Philharmonic pla 

the luster the achieved in the 
Their tring tone ji 
and quits 


superb] ind adds 
Mahler 
particular! 
umptuous. The sound is 
“big-boned” variet' very heavy, 
good dy- 
range and notable lack of distortion 
Id ymphony as the tops in 
econd to the Mitropoulos 
Overture 


sonorous with exceptionally 


rate the 
d and a close 
ormance The 
on, technically and musically, with any 
on in the 


can stand com- 


WAHLER 
SYMPHONY #8 
Rotterdam Philharmonic Orchestra 
with soloists and the Rotterdam Choirs 
conducted by Eduard Flipse. Epic 
$6004. NARTB (Old) curve. Price 
$9.96. Two dises. 
Tt i Mahler most epoc hal work 
ht be inferred m the subtith The 
nphony of a Thousand And indeed it 
‘ to perform this monu 
Naturally these require- 
ve severely limited the number of 
knowledge the only 
rformance of th work in fairly recent 
rs in this country was in 1950 at Carne- 
Hall under Leopold Stokowski. And as 
1s I'm concerned, it was the best read 
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LECTRONIC PRODU 


ing I have ever heard. But alas, and alack, 
unless Columbia has recordings of the work 
hidden in some secret vault, we have no 
recall of the Stokowski performance 

Such being the case, this recording of the 
Holland Festival performance is the best 
available. Its flaws and virtues are about 
equally distributed. The performance has 
much to recommend it and the choral groups 
do some excellent work. The orchestra strives 
nobly, but it is plain they are not the equal 
of their famous brothers of the Concertge- 
bouw in Amsterdam. The sound is the major 
bone of contention, however. A decidedly 
uneven recording with some parts quite mod- 
ern-sounding with good wide range and low 
distortion, other parts that sound very 
screechy and unbalanced, with a most nox- 
ious tubby bass being the worst offender. Ad- 
mittedly a difficult work to record, the engi 
neers must be given credit for maintaining a 
reasonable balance between vocal and orches- 
tralelements. In spite of all deficiencies this is 
a far better recording than the older Colum- 
bia version, and since recordings of this work 
are very few and far between, it will serve 
those who would be enthralled with the 
power and the beauty of this supreme effort 
by the tragic Gustav Mahler. You'll have to 
play around with the equalization a bit. The 
old NARTB curve with the bass rolled. off 
an extra few db and a slight cut in the 
treble sounded best in my set-up. 


HOLST 
- PERFECT FOOL 
BA 


TINTAG EL 
BUTTERWORTH 

A SHROPSHIRE LAD 

THE BANKS OF GREEN WILLOW 
London Philharmonic Orchestra con- 
ducted by Sir Adrian Boult. London 
LL1169. RIAA curve. Price $3.98. 

Here is a veritable bonanza for the anglo- 
phile music lover. The material is very in- 
teresting, especially the lovely Butterworth 
pieces. The “Perfect Fool” ballet suite and 
the programmatic “Tintagel” is the type of 
thing that appeals to the hi-fi fan and with 
some sensational sound to be found through- 
out these works, are sure to become demon- 
stration favorites. The performances by the 
London Philharmonic and Boult will have 
to be regarded as definitive. Listen to “Tin 
tagel” which depicts the castle-crowned cliff 
in the days of King Arthur, with the rest 
less sea surg.:ng around its base. The orches- 
tration here is vividly pictorial and the crash 
of the waves makes an almighty sound! The 
sound throughout all of pieces is a 
prime example of London’s best. Strings 
have a lovely smooth cleanness, the brass, 
especially in the “Perfect Fool” is sharply 
focused and extremely brilliant, percussion is 
notable for its impact and articulation, both 
the high stuff heard to advantage in the 
“Perfect Fool” and the solid whumps of tym 
pani and bass drum in “Tintagel.” Highly 
recommended 


these 


BEETHOVEN 
CONCERTO IN D MAJOR FOR VIO- 
LIN AND ORCHESTRA 
David Ojistrakh, violinist with Stock- 
holm Festival Orchestra conducted by 
Sixten Ehrling. Angel 135162. RIAA 
eurve. Price $4.98. 

After years when the art of the remark- 
able Oistrakh was available to us only on 
discs processed from incredibly bad Russian 
tape masters, discs like this one and a recent 
Decca Oistrakh made, come as something of 
a shock. If you really want to hear what 
this great virtuoso sounds like, take a listen 
to this recording. The Decca recording was 
the first inkling of how the Oistrakh violin 
sounds, but on this disc we can truly say 


RADIO & TELEVISION NEWS 


NEW Approved policy... 


eliminates percentages to ‘‘middiemen'’'—brings 
equipment direct from factory to you for buys that 
can't be beat... anywhere! Approved kits are NOT 
AVAILABLE FROM DISTRIBUTORS OR JOBBERS. 


New ape-seanenn © | 
Binaural Twin a > —- 


Channel Amplifier 
AM-FM Tuner Kit Kit 


© Band width.200 kc 
© Tuned RF stage MUCUUL es 
©@ Frequency Response BM 
FM-20-20,000 CPS + .508 
© FM Tuning Range 88-108 mc 
©@ Sensitivity 5-10 u/v, 20-30 0B 
® iron core tuned I.F. disc trans 
@ 6CB6 RF amplifier © 6AB4 mixer 
© 6AB4 oscillator © GAUG ist 1.F. amplifier 
®@ GAU6 2nd 1.F. amplifier © GAU6 Ist limiter 
®@ 6AU6 2nd limiter © GAL5 detector 
® 6C4 cathode follower output © AM tuning range 
530-1650 kc © Frequency response AM-20-7,500 CPS + 3 
® tron core tuned coils throughout © Chas RF amplifier © 6BE6 converter 
@ 6BAG Ist |.F. amplifier © IN34 crystal diode detector © Tuned RF stage 
© Chassis dimensions: 944" long, 5° high, 8° wide 
Complete kit of parts including tubes, step by step, pic- $375° 
torial and schematic diagrams, less power supply 
Wired and tested extra 
Power Supply—6.3V-4 Amp., 190 Volts 55 MA—117V. 
50-60 cycles 


Tuning Eye Kit 
Shipping Weight 10 Ibs 


New V-5 Am Tuner Kit BZA BA Biers ¢ 
THE BINAURAL TWINS 


Start Your Hi-Fi installation the Economical Way 


* 


w Self-contained AC Power Supply 

3 section variable condenser 

Tuning range 88-108 mc 

Band width 200 kc 

Sensitivity 10 microvolts 20 0B 

Tuned RF stage 

tron core tuned |.F.—disc. trans. 

6CB6 R.F. amplifier 6AU6 2nd limiter 

6AB4 mixer GALS detector 

6AB4 oscillator (temp. compensated) 6C4 cathode follower output 
6AU6 Ist |.F. amplifier 65 MA selenium rectifier 
6AU6 2nd 1.F. amplifier Dimensions 9%" « 5” « 5%" 
6AU6 ist limiter Frequency response 20-7,500 


cPS + 3D 
$245° Complete kit of parts including AC power supply, tubes, $295° 
$5.50 step by step, pictorial and schematic diagrams - 
. Wired and tested extra — 
$2.95 Tuning Eye Kit ‘i 2.95 
Shipping Weight 10 Ibs. 


N/ew Push Pull New 20 Watt 
6 Watt : Williamson Type 
Amplifier Kit HI-Fl Amplifier Kit 


@ 1-12/5— 1st stage Amp. 
@ 1-12SL7—Phase inverter 
@ 2-12A6—?.P. Beam Power 
© 1-5Y3—Rectifier 
© 1 Cathode Ray Output 
indicator 
© Tapped outputs, 4-68-16 ohms 
@ Volume, Continuously variable 
© Chrome piated chassis 
® Bass Control Boost 12 DB © Treble Control Boost 12 DB © Hum level— 
78 0B below full output Frequency response + 1.5 DB 20-20,000 CPS 
©@ Size 5¥2" high x 642" wide x 11” long 


Complete kit of parts, including AC power supply, tubes, uit a 
Step by step pictorial and schematic diagrams ............ $1545 ’ ' $395 5 
Shipping Weight 13 Ibs. 


FREE CATALOG AVAILABLE! 


APPROVED ELECTRONIC INSTRUMENT CORP, 928 Broedwey, Dept N,N. Y. 10, N.Y. 
NAME 
ADORESS 


SC —___— 
DOWNTOWN SALES OFFICE 51 Vesey %, N.Y 


October, 1955 


versatile low-cost 
crystal probe micro- 
phone ever made! 


For Remote Broadcasting 
« microphone after com- 


“Selected thi three other makes !n the 


parison with 
same price class. 


4 * 
‘ inia 
Station Manager, West Virg 


| For Public Address 


wea it surpasses in fidelity all six of 
¢ other microphones we have been 
using —two of which 
a are 
~ = 4 dynamic 


Minister, ashington*® 


For Square Dance Calling 
“Callers at square dances favor Shure 
microphones have an order for 
five SLIM-X Microphones.’ 

Sound Dealer, Illinois* 
eR 


For Profession 
“SLIM x"; 


_ Entertainers 
5 ideal 
Of dre 


iN poc ket 
Perfectly 
SYStems u 
ent “Mics 
them all.” 


work 
P to 100 atge p, 
" b Walls, using ; PA 
ut your & oiffer 
be 


SLIM sat 


» 
Performe, Pe 

*  eNNsylvanige | 

| 


For Tape Recording 


“I used it to record a church service | 


last evening delighted at the results 
I thought | would take a minute out to 
tell you that you have a very nice look- 
ing, nice sounding, and easy-to-use 
microphone New York® 


-— 
tee 


Fansmitting 


++. Ih 
Model 777 SLIM 


For Haw 7 


With 


Radi , € 
€ Amateur, Vin 4s 


Use it in the hand, on a desk stand, 
on a floor stand, around the neck —can 
be removed in a flash, no matter where 
you use it. Furnished with stand, 
mounting cradle and lavalier cord. 

MODEL 777 List Price $21.00 


The Mach of Daaliy 
SHURE BROTHERS, INC. 
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that this re presents the first time that Ois- 
trakh has been recorded with modern high- 
fidelity techniques. What the Decca disc only 
hinted at is clearly revealed on this disc. The 
luscious, great fat tone, the incredible finger 
dexterity evident in his technique, the in- 
nate musicianship, with a trace of the show 
man for good measure, all are here for us 
to newly evaluate and at which to marvel 

Not much doubt about it, this Oistrakh is 
truly a violinistic phenomenon. This record 
ing was made at the Stockholm Music Festi 
val in 1954 and, fortunately for us, the 
Swedes have been well instructed in the use 
of tape and modern recording techniques, so 
we come up with a Beethoven “Vioiin Con 
certo” which must be adjudged as one of the 
most desirable. The orchestral sound is quite 
good, of the big hall” ty pn Generally it is 
characterized by clean strings, bright brass, 
and some very live percussion e pecially the 
tympani. Oistrakh’s violin is heard with ex- 
ceptional clarity, never wiry but smooth and 
rich. The balance 
chestra i 
vanishing, dynamic and frequency response 
is quite wide. Sixten Ehrling gives a credit- 
able performance with a few mannerisms 
which can be annoying at times. With all due 
respects to Mr. Ehrling, the role of the con- 
ductor in an Oistrakh concerto performance 
is almost subsidiary and this incredible Ois- 
trakh can make a concerto sound good even 
in the hands of the conductor of the West 
Podunk Philharmonic. Yes, there are flaws 
and blemishes in this recording, but once 
heard, this version has a powerful argument 
against most competition 


between violin and or- 
sensible, the distortion is near 


WARLOCK 
CAPRIOL SUITE 
SERENADE FOR FREDERICK DE. 
LIUS 
IRELAND 

MINUET 
Bovd Neel String Orchestra conducted 
by Boyd Neel. London LD9170. RIAA 
curve. Price $2.50. 

Another good buy in the low price4 Lon- 
don “LD” seri this will have great appeal 
for those who like modern works, 
and should be especially welcome to stu 
dents. Warlock has gained some prominence 
with his “Capriol Suite,” which has some 
breathtakingly difficult passages, especially 
the discordant final dance. His homage to 
Delius is a most ingratiating littl work and 
has more 


string 


ibstance than the title might in- 
dicate. Ireland's lovely little “Minuet” shows 
off the superb tone and wonderful precision 
of Bovd Neel's fine orchestra The 
ing is notable in the clarit 
the strings and all is clothed in a very live 
environment. Try this for an off 
beat excursion into the realm of the strings 


record 
ind cleanness of 


acousti« 


CHOPIN 

THE FOUR BALLADES 
Friedrich Gulda, pianist. London 
LD9I77. RIAA curve. Price $2.50. 

No one can accuse London of withholding 
its best artists from it 
“LD” series Not when someone of the 
stature of Gulda is playing Chopin. The 
fourth recording on LP, this is easily the 
best Gulda'’s only competition is 
Casadesus on Columbia, and if 
has a somewhat insight of the 
works, he lacks the flashing technique and 
warmth of Gulda. Call it a toss-up if you 
will on performance, but it’s 
strictly no contest when it comes to sound 
The London piano is big-toned, impressive 
in its rich sonorities. Frequency range and 
dynamics are very wide and transients are 
reproduced with no ringing or other distor- 
tion. Wow and flutter, even in the inner 
grooves was nil. A superb pianist in a superior 


popular low-priced 


seriou 
Casadesus 
broader 


matter ol 


recording of some of Chopin's most original 
and interesting music for Recom 
mended 


piano 


BACH, J. 8S. 
TOCCATA AND FUGUE IN D MI- 
NOR 
PRELUDE AND FUGUE IN F MI- 
NOR 


Robert Noehren, organist. Audiophile 
AP-9. AES curve. 78 rpm microgroove. 
Price $5.95. 

Readers with sharp « es have already de 
tected something different in the title above 
Yes, it means what it says this recording 
can only be played at 78 rpm speed with 
your 001 microgroove stylus. The engineer 
of this disc, the astute Mr. E. D. Nunn 
claims this combination is the best for wide 
range and low distortion. A hearing of thi 
and other of his Audiophile records seems to 
justify his contention This is really super 
sound sound that can only be produced 
by someone devoted to the highest stand 
ards of recording practice and with enough 
time and indifference to commercial realities 
to worry over every record. Mr. Nunn ha 
used the baroque style instrument in the 
Grace Episcopal Church in Sandusky Ohio 
to record these well known Bach works 

Noehren gives an excellent performance 
using the baroque registrations intelligently 
His familiarity with this organ most help 
ful and stems from his recording association 
with the now-defunct Allegro, who used this 
organ quite regularly. The organ i 
tionally clear-voiced and in the 
range frequency response engra 
Nunn, it is quite easy to hear 
tacks and holds, his degree of 
the characteristic “breathins 
sound of the higher stops. The pedal line i 
very clean and distortionless and goes down 
to some respectably low fre 


excep 
iltra-wice 


iencies but 
lovers of the low, low pedal will not find it 
here. The instruments were not 
voiced and do not have the power neces 
sary for the production of 16 and 
Nevertheless, this is a ver 
sound and will probably b« 
bought by 


baroq Ti 


25 cycles 
thrilling organ 
appreciated and 
organists themselves 


JOSH WHITE 

SARY ALBUM 

Elektra 701. RIAA curve. Price $9.96. 
Two dises. 

This contains the story of “John Henry” and 
“Ballads,” blues, and other songs that hav 
become associated with Josh White 
past 25 vear As a minor compendiu 
his talent, it is well dons 
while. What can you sa‘ j ) 
either are crazy about him or completely in 
different. For his many fans, this will be a 
treat, not only for his material and his wor 


25TH ANNIVER- 


derful way with it, but for the superb! 


clean recorded sound. Properly clo 
intimate, this, as plaved through a 
tem in a living room, reall 
term “presence.” Highlight for 
hilarious rendition of “Free and Fa 
which spoofs as he puts it “scientific talk 
talk” (or double talk 4 wonderful 
which I intend to enjoy on 
sions in the future 

RCA still has not com: ross with their 
new tapes, so still nothing report trom 
that front. Positively next month sa their 
PR man Well, I'm awaitin 

See you at the Audio Fair iH 


albun 


imerou occa 


DON’T MISS OUR 


Historic Phono Exhibit 


NEW YORK AUDIO FAIR 
Room 514 Hotel New Yorker 
October 13, 14, 15, 16 


RADIO & TELEVISION NEWS 


Electronic Counter | 
(Continued from page 62) 


both of which are low. Since the dif- 
ference in voltage between H and L is 
sufficient to light the lamp, number 0 
ignites. On the count of one the B end 
of lamp 1, which is connected in paral- 
lel with the B end of lamp 0, again is 
low. The A end of lamp 0 is now low 
and the A end of lamp 1 is now high 
since V,-V, has flipped; therefore lamp 
l ignites, lamp O extinguishes 

Checking on the condition of the 
other lamps during this period it is 
that lamps 2 and 3, which are 
connected in parallel and to tubes V 
and Vs, are both out. This condition 
obtains because during count zero and 
one the plate of V, is high and the 
plate of V. is low, resulting in a voltage 
at the B end of these two lamps which 
is the arithmetical mean of the 
voltages. 

In the circuit under consideration 
the voltage corresponding to H is 
120 volts and the voltage correspond- 
ing to L is 60 volts. The resulting 
voliage at the B end of a lamp con- 
nected to one H and one L volt- 
age is, therefore (120 60) /2 90 
volts. Since the A end is either 60 or 
120 volts, and 60 required 
across the terminals of a lamp to 
ignite it, a lamp will not light under 
these Checking the 
mainder of the lamps during count zero 
and one, lamps 4 and 5 
and connected to V 
is high and V 


seen 


two 


volts is 


conditions re- 
are in parallel 
and V Since V 
is low the voltage at the 
B end of these lamps is 90 volts and 
they will not ignite. Lamps 6 and 7 
are connected in parallel and to V, and 
V.. They will not light during 
count zero and one for the same 
son the lamps 
9 are connected to V 
both 
interval these 
Continuing on 
with the 
that this 
result in the proper operation of 
the decimal counter 

An experimental decimal counter is 
shown in the photograph and the 
schematic diagram of Fig. 6. The di- 
mensions of the case are 44%" x54" x 
1% The ten neon lamps are mounted 
behind a fiberboard sheet into which 
ten circular windows have been cut, 
covered with celluloid and numbered 
from 0 to 9. The terminal board con- 
sists of a 3” x 4" x Ye" fiberboard sheet 
into which holes have drilled to 
provide a means for supporting and in- 
terconnecting components on both sides 
of the Due to the large 
ber of resistors and capacitors 
siderable in laying out the 
The components 
mounted in as symmetrical an arrange- 
ment with short 
possible; terminal 
before 


also 
rea- 

Lamps 8 
and V, and 
are high during this 
lamps will not light 
for the rest of the 
aid of the chart, will 
circult arrangement 


as previous 
and 


since tubes 


counts, 
show 
will 


been 


board num- 


con- 
care unit 
1S necessary are 
consistent 


and the 


leads. as 
board is 
completely wired mounting in 
the The connections to the tube 
sockets, with the exception of the heat- 
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ficking Winners... 


You're always in luck when you use a 


Stephens System. These Tru-Sonic Speaker 


components are designed to mix and 


match with quality inbred 


across the board! 


Stiphonw Shoakon Syalime 


Your best low cost buy, 8OT 


Low frequency driver is 15” 
105LX, with a 2% lb. Alnico V 
magnet, 2” voice coil, large 
spider assembly and sturdy cast 
aluminum frame. System 801 has 
a216high frequency driver,814H 
multicellular horn, and Stephens 
800X-2 network and attenuator. 
Range is from 30 to 18,000 cps. 
25 watts power capacity. Net 
$165.00. For an excellent, three- 
way system, add a 214 super 
tweeter and 5000X crossover. 


Super two-way system 803 
Uses two 103LX low frequency 
drivers, the finest available; a 
Stephens 216 high frequency 
driver releasing full 20 watts 
above 800 cps. Horn is the multi- 
cellular 824H, 2 cells high and 
4 cells wide. System 803 utilizes 
800X crossover and attenuator. 
Frequency range extends from 
20 to 18,000 cps. 30 watts power 
capacity. Net $269.25. 

Note: This speaker system converts to 


three-way system with the addition of a 
Stephens 214 super tweeter and 5000X network 


Hear the difference with Stephens. 


For name of dealer nearest you,write: 


STEPHENS MANUFACTURING CORPORATION 


STEDHEN 


8536 Warner Drive @ Culver City, Califernia 


Cable Address “Morhanex'' — Export Address: 458 Broodwoy, New York 13, N.Y 


USED RECORDING TAPE (PLASTIC BASE) 


ATTENTION: Bede 1 1.79 for 7°—1200 foot 

.93 tor S”"— 600 foot 
.53 fer 4"°— 300 foot 
.27 tor 3°-— 150 foot 
(extra 10% in lots of 12) 


tifetime 
tapes and 
hay oF . 
our present 1 mil myler oF plastic tapes 
2. 2 eae 2. fe See Fe SS 


USED “MYLAR” TAPE (1 Mil) 


300 #. (3” reel) 
900 . (5° reel) 1.69 
1800 #. (7” reel) 2.99 


New empty olestic reels ia 

boxes for easy tabeting. 3 
10« 4 22e 8” 246 -” 

Protessional reet (2?'.” hub) 

23e ss. 10'5" Aluminem 
Reel $2.24. EMPTY BOXES: 
* Se; 4", 6”, 7” Se on 


5? 


fend for new I’rice List. ‘Tape 
Kecording” magazine and beck 
issues ereilabie 


Prease lactude Suff.cen! Postere 
COMMISSIONED ELECTRONICS CO 
2503 Champlain St. N.W 


Washington 6, 0. C. 


NIVERSAL TV FAMOUS FOR 24 YEARS 
1,000's OF SUCCESSFUL GRADS COAST TO COAST 
fosy quad # orng Learn TELEVILION wm 36 short 


vray he 
hooded by one of 


weit foe 


prom Fill OUT COUPON —~ 


UNIVERSAL TY SCHOOL 
S220K Admiral Boulevard, Renesas City, Missouri 


PLEASI END M NPFORMATION FREE. Age 


Name 


« All tubes in- 
dividually 
boned 


tron, 
ley. Wetereis, 
Sonora, American, 
Mounts. 


Mica COM. 
OENSER KITS 


SPECIALS 


* THLA MOV. Let 
Seite 


ative vibrater Disregard Main 
Te List 


coin silver, 
feet 4 


focusing Com- 
fete with teade 
tet 


CaRamicon 
ary 


s . 
iwiduatty 


ceramic boned. $1.49 ea. 
of 


* et sia so’ 


ait -o+0+- 990 


mit... 


26% deposit required on all or- 
der balance © Save COD 
pos 


TERMS: 
with erder. 


Open Account to Rated Firms 


@ALTOr . 


TYre Price 
Gass $0 
ease 2.00 
Gas7Te 2.26 
Gave “0 
eauseT .70 
eave 
6avecT 
GaxseT 


i2ss7eT 
128K7 
a28u70T 
iasn7erT 
a2sar7er. 
14as 
a4ar 
1486 
seq? 
1986661. 
1946 
iets 
2Sa7GTi. 
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asece 
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ass 
aszs 
2szeecT 
3SA5 
3ses5 


ai7N7aT 
aiverver 
2.00 


ai7zs a7 
1172667 66 


this new PREMIER 
chassis is stronger 


... because it features 
GUSSETS spot-welded to 
the bottom flanges for 
rigidity. 


to mount 


++.you can mount com- 
ponents in the corners. .. 


: because new con- 
bey struction eliminates 
double metal thickness. 
no sharp edges 
a .. corners have a rounded 
effect. 


SEE THEM DISPLAYED AT 
YOUR DISTRIBUTOR 


SEND FOR COMPLETE CATALOG R 


METAL PROD 
3160 WEBSTER AVENUE 


YOUR FM SET! 


Enjoy once more those earlier thrills Tune in 
stations you never heard before. . . achieve 
more volume with finer tone be sere of 
moximum gein with minimum interference 
All yours with one of these Taco high-gain 
FM entennes and your present FM equipment! 


TWIN-DRIVEN YAGI 


Cat. No. 644 (Single); Cat. Nu. 645 (Stocked) 


For weakest signal 
creas. Brings in distant 
stations. Sharply fe- 
cused beom rejects un- 
weonted signals and 
interference. Single, 


$19.00; Stocked, $39.50 
OMNI-DIRECTIONAL 


Cat. No. 6241 (Single); Cot. No. 6245TL (Stocked) 


Receives FM signals 
from all directions 
eavolly well. Used 
singly of stacked, de 
pending on signal 
strength awe $7.15; 
Stocked, $14.10 


FREE! dota on High Fidelity Antennas, 
describing benefits obtained from any FM 
set with properly gi d '™ . 
Ask for Bulletin RN. 


TECHNICAL APPLIANCE CORP. 
Sherburne, New York 


MAX @ 


ers and cathodes, are wired after 
the terminal board is fastened to the 
chassis. All resistors are 4% watt carbon 
except the common plate loads and the 
cathode resistor, all of which are 1 
watt. All capacitors are mica except 
the cathode bypass, which is ceramic. 

The power requirements of the unit 
are 225 to 300 volts at 12-15 ma. and 
6.3 volts at 12 amperes. Negative in- 
put pulses or square waves, with rel- 
atively steep leading edges, 75 to 100 
volts in amplitude, are required to 
drive the unit. The output is a square 
wave of the proper amplitude and 
waveshape to directly drive a second 
similar unit. —~- 


The "Minipak +1" 


(Continued from page 67) 


Construction Hints 


Follow the schematic faithfully 
when reproducing the “Minipack” cir- 
cuit. Use identical component values 
as given in the parts list, or you'll 
wind up cussing the designer 

Don't substitute any resistance or 
capacitance values or the circuit will 
refuse to function properly. The volt- 
age divider values are quite critical, 
but you can employ large tolerance re- 
sistors without encountering trouble 

Don't eliminate C.. Without it, the 
lonely little ripple volt can’t find its 
way back to V,’s contro! grid, having 
a rough time of it through R; and Rz. 
This would result in ripple on theugut- 
put voltage, which means hum in the 
converter or v.f.o 

Put R, and R, in with the 
plates of their respective gate tubes. If 
omitted, the circuit most likely will 
oscillate 

Don't try to pull more current than 
is called for by the design 

Don't worry about heater-cathode 
voltage breakdown within the tubes. 
The “Minipack” was built over two 
years ago and has been running almost 
daily since it was initially fired up, 
supplying beautifully regulated “B 
plus” to a 12-tube, two-meter super- 
heterodyne receiver. Haven't replaced 
a tube yet! 

Try building this electronically-reg- 
ulated supply. It can result in more 
efficient performance of your ham or 
experimental equipment. —- 


LONG ISLAND HAMFEST 


HE Federation of Long Island Radio 

Clubs is holding its annual hamfest on 
Friday evening, October 14th, at Lost 
Battalion Hall, 93-29 Queens Blvd., 
Elmhurst, Long Island, N. Y. 

The affair is scheduled to start at 8 
p-m. The program includes exhibits, 
music for dancing, and general get- 
together for chewing the rag. 

Tickets are $2.00 if purchased in ad- 
vance or $2.50 at the door. Write to 
Robert I. Lippman, secretary of the 
Federation, at 30-51 Hobart St., Wood- 
side 77, Long Island. 

The ten clubs comprising the Federa- 
tion extend a cordial invitation to all 


hams to attend. —-%~- 
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Broadcast Station in Iilinois 
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Upon my discharge from the Novy | used your Job-Finding Service and as a ADORESS 
result | wos employed by North American Aviation in electronic assembly (final city 
checkout Glen A. Furlong, Fresno, Calif , 
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GET THESE FREE 


it's amazing what the future holds for you in this 
modern world of electronics. Let me send you the 
entire story —FREE! 


OF RADIO ELEC TROPA 


Find out how your FCC License will be 
your guarantee of a bright future and em- 
ployment security in all branches of Elec- 
tronics—the world’s fastest growing in- 


dustry! 
JOIN THE LIST OF SUCCESSFUL Eh 
ELECTRONIC TECHNICIANS License Time 

Harry G. Frame, Charleston, W. Va 2nd Class 13 weeks 

Charles Ellis, Charles City, lowe tt Closs 28 weeks j ; f 
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WE GUARANTEE to train and coach you at home until you 
pass the all-important FCC examination . . . If you fail to pass 
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Special tuition rates to members 
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Los Angeles 6, Calif a 
FORMER NAVY MAN GETS JOB AT COLLINS RADIO "Tre ---f 
Since my discharge from the Novy, | hove been working for Collins Radio Company ot } 
Cedar Rapids, iowa, one of the job opportunities you listed. | am giving o lot of credit 
to your course for helping me in passing the qualifications exom at Collins 


Howard Johnson, Marion, lowe 
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RCA “COLOR FOUNTAIN” 

An electronic fountain, used for the 
first time in a television commercial, 
has been used to introduce the new 
RCA Victor “New Orthophonic” high- 
fidelity line 

The fountain’s color, height, and 
flow responds to the musical sounds 
from the high-fidelity instruments. 
The device was telecast in color on one 
of the recent NBC-TV spectaculars. 


TUNG-SOL CARTOON BOOK 

“The Finest TV Picture Ever Seen 
1 The American Home” is the title of 
a sixteen-page, full-color cartoon book 
being released by Tung-Sol Electric 
Inc., Newark 4, New Jersey as an aid 
to TV service technicians 

The booklet emphasizes the _ skill, 
integrity, and position of the television 
technician in the community. The story 
of the making and aluminizing the 
company’s “Magic Mirror” picture 
tube is also told in language the cus- 
tomer can understand 

Dealers may get free copies of this 
good-will and sales-building self-mailer 
from Tung-Sol tube distributors or 
from the Sales Promotion Department 
of the company 


G-E TUBE DISPLAYS 
General Electric Company's tube dis- 
tributors are currently offering sev- 
eral window, wall 
or counter display 
items promoting 
the company’s line 
of electronic tubes 
Now available 
are an expandable 
window display 
background 
a white plastic 
sign which is avail- 
able either with an 
easel or wall hang- 
er, and two giant 
tube cartons and 
two display flats 
in red-orange and 
blue. Additional flats can be obtained 
to accammodate any window size 
Contact your nearest G-E tube dis- 
tributor for full details on these vari- 
ous promotion items 


ARVIN SALES HELPS 

Three new sales aids are being made 
ivailable to dealers by Arvin Indus- 
tries, Inc. of Columbus, Indiana 

Leading the list is a new “palette” 
permanent display which enables the 
dealer to show a large assortment of 
table model radios in any part of his 
store. Designed like an artist's palette, 
in green with red lettering on ivory 
the display has a pegboard background 
October, 1955 


FASTEST SELLING 


FM TUNER < USA! 


“Our good guess! 


PARTLY BECAUSE 


IT'S ONLY *39.95 


BUT ALSO BECAUSE: 


si acta tear epe tad MAGARING SAID: 


“ 


\e ») — Ab AUDIO MAGAZINE SAID 


, 


o ‘AND 100's OF PROUD OWNERS 
Realist FM SAY “JUST WHAT | WANTED! “ 


Tuner Has — 
pneestnene faa cincesT Matching Realist AM Tuner £29.95 


FOSTER-SEELEY DISCRIMINATOR Matches FM electrically and in looks; super 

5 MICROVOLT SENSITIVITY net, tuned RF stage, AC supply! Order 36 
BB7RN by mail! 

TUNED STAGE OF RF 

AUTOMATIC FREQUENCY CONTROL 


seaadan aah WAG ak oe Matching Realist Amplifier 29.95 


COMPACT 4% x 9¥2 x 6Y2" SIZE 10 watts, 18 peak; built-in RIAA-equalized 
ORDER 36-888RN BY MAIL! DY preamp, separate tone controls: pp SVEGT; 
R >\ Shipping Weights FM 6/q ths., AM 6 ths., Amplifier 10 ths 

: M y) 
: 4 Order by Mail! Free 224-Page Catalog! 


167 Washington St., Boston 10, Mass. 
and 230 Crown St.. New Haven, Conn. 
153 


A TOWER OF 


@ Safe in gales up to 80 m.p.h. without 
ugly, hazardous guy wires 


@ Free-standing to 50 feet high 


@ No rusting, ripping or weakened holes 


@ Electro-plated with durable zinc for 
high lustre, permanent finish. 


TELEVISION TOWERS 


PATENT PENDING 


Cxrledive /IMERM 


LOAD-BEARING JOINTS 


No dangerous rust. Arrow “X" shows 
Open-joint section. Moisture cannot 
get in tubing to cause interior rust. 


No hazardous holes. Arrow “Y" 
shows lateral load bearers lifetime 
welded to side of each section leg 
with twin 1%” fillets. Sections 

are bolted vertically, Bear 100% 

of load! No load on joints. 

No horizontal bolts to tear through. 
Nothing stronger or safer. 

Only Kuchne has it! 


KUEHNE MFG. CO. 

TV TOWER DIVISION 

MATTOON, ILLINOIS 
ah Sy Hee He” 

For catalog sheets, see your "Kee 

Nee" Man or write direct 


The display is six feet high 
inches wide 

The “3D” illuminated sign is 
another item in the promotion pack- 


It can be used for window, wall, 


panel 
and 40 
new 


age 


» 


or counter and is adaptable as a night 
light for the dealer's store It is 15” 
wide and 12” high 

The third item is a new display for 
the Arvin “Rainbow” line, a five-color 
that can be 
part of the store or as a 


used in 
window 
wide and 172” 
conjunction with 


promotion 
any 
display 
high and is 
radio samples 


piece 


It measures 28” 
used in 


> +. “ 

NEEDLE DISPLAY CABINET 
Industries, Iné 7333 
Harrison, Forest Park, Illinois 
developed a new combination needle 
storage and display cabinet which is 
designed to simplify the selling and 
phono needles for both 
jobbers and dealers 

The smart red-leatherette cabinet 
with lettering holds a maximum 
of 360 needles with each type of needle 
classified in drawer pockets Each 
pocket holds up to five carded needles 
with full identification 
readable 
can be removed without 
touching any other or without read- 


West 


has 


Jensen 


restocking of 


gold 


visible at an 
easily angle 


One needle 


tab 


necessary to 


index In taking in- 
ventory it is only check 
the empty pockets to bring the stock 
up to maximum for each needle type 


justing the 


t + 


RCA'S HI-Fi CAMPAIGN 

An extensive advertising and promo- 
tion campaign to introduce the new 
RCA Victor “New Orthophonic” high- 
fidelity line has been scheduled by the 
company's Advertising and Sales Pro- 
motion Department 

Consumer 
already underway 
will be 


commercials 


advertising of the line is 
In addition, the line 
featured in radio and television 
An itinerant display with 


color, motion, 
with dealer 


and flashing 
promotional aids are being 
made available during the current 
quarter. Miniature adaptations of the 
display, with motion also avail- 
able 

Dealers will also be able to obtain a 
new high-fidelity presentation book in 
full color, a new 
radios, phonographs 
ers, and a new 


highlights 


are 


folder picturing all 
tape record- 


kit 


and 
point-of-sal 
. . 
POINT-OF-SALE DISPLAYS 
Two timely and eye-catching 
of-sale display pieces are 
able to jobbers handling 
line of replacement 
One display, a 
measures 17” across 
The other is designed to be hung over 
a line in the store and printed so that 
it can be read from either 
For further 
obtain these streamers 


point- 
now iVAall 
the Oxford 
pea ke rs 
window streamer, 


and 5'2” in height 


side 


information on how to 


write direct to 


Electric 
Michigan 


3911 
Chicago 15, 


Oxford 
South 


Illinois 


yration 


CHRISTMAS ANTENNA PACKAGE 

Snyder Mfg. Co. of Philadelphia, Pa 
is packaging its modern-design “Rear- 
Deck Dual Auto Antenna” in 
Christmas package 

This gift wrap 
encourage the purchase of 
Christmas 
packages will be ially 
for department stores which have au 
departments and for chain 


a special 
will be designed to 
these an 
The 


designed 


tennas as presents 


spec 


tomotive 
stores 

The company is also planning speci al 
Christmas promotions for its television 
antenna lines 

“ACROSS AMERICA” CALENDAR 

An attractive 1956 calendar contain- 
ing twelve exciusive, full-color 
from all the country 
been prepared by the Tube Division of 
Radio Corporation of Ame for 
tribution by RCA distributors to thel 
dealers 

The “Across America” calendar will 
carry dealer imprints and a choice of 
three slogans. In addition to the 
illustration and legible calendar 
provided on each sheet 


scenes 
sections ofl has 


rca dis- 


sales 
pads 
space is for 
personal notes 
oa 
TOY TOOL KIT 

Vaco Products Company, 317 E 
tario Street, Chicago 11, Illinois 
fering a miniature 6-piece personalized 
toy tool kit for the trade to give away 
to customers. 

Available in qu 


RADIO & TELEVISION NEWS 


On- 


is of 


antiti« at low cost 


All prices f. 0. b. St. Lovis © Phone CHestnut 1-1125 


‘‘Butta, I Donta Know Anybody In Australia. Cana We Go, Now?” 


There is only one source you need to know when it comes to super trades on used (fac- 
tory-built) test and communication equipment and that's Walter Ashe, the House of 
“Surprise” Trade-Ins. So for real money saving and satisfaction, get your trade-in deal 
working right now. Wire, write, phone or use the handy coupon below. Do it today! 


ANNOUNCING 


NATIONAL’S 

NEW DREAM 

RECEIVER— 
THE GREAT NC-300 


Less speaker. 
Net $349.95 


NATIONAL NC-98. 
Less speaker. 
Net $149.95 


JOHNSON VIKING 
RANGER TRANSMITTER- 
EXCITER KIT. 

Net $214.50. Wired and 
tested. Net $293.00 


WRITE FOR FULL INFORMATION ABOUT OUR TIME PAYMENT PLAN 


for 


Nome 


fete eee FREE CATALOG i eee eee rrHs 


WALTER ASHE RADIO COMPANY 8.10.55 
1125 Pine Street, St. Levis 1, Missouri 


Rush “Surprise” Trade-in Offer on my 


(show make ond del number of new equipment deswed) 


Rush New 1956 Catelog 


HALLICRAFTERS 
$X-100. 
Less speaker. 
Net $295.00 


HALLICRAFTERS 
SX-99. 
Less speaker. 
Net $149.95 


Includes soldering gun, 
wire seldering brush, 
soldering aid, and a 

supply of Kester 
solder. Packed in heavy 
cardboard case. 
Net $5.83 


RADIO CO. 
1125 PINE ST. + ST. LOUIS 1, MO. 
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‘FALL SPECIALS: 


; ADVANCE ANTENNA RELAY 
1000 series, 


silver plated contacts, D.P.D.T 

t third st of eomtacts normally open Inwulated 

throughout with leolanite Meal lows for LF 

1 Operates on 110 Volta AC 66 cycles $2. 95 | 
lar price $6.00, BRAND NEW cact 

t 2 tor $5.50 § 


SMALL PIONEER GENEMOTORS i 


7S MA cot yt 
with 


has : 


low 
Kewgu 


ideal for Amate 


inpaat 


ur or Commercial 
cutput 400 
intermittent duty 

RY hash filter int 


olla 
Comes ox 
ermal 

cach 


$19.95 
with 11.5 to 12 wate $i 7.95 
~ MINIATURE METER 


High quality meter made by International Instrument 
io Mounts» “ hole like « pilot light Harie 
movement U Can be shunts 


plete 


' 

i 

i 

i cooling fan 

{ Maine as above 
' 

' 

' 

i 


Input 


mal 


10 mila, d te any milllamp 


range 
0-16 mil 


§ SPECIAL—s.0-5 
§ WESTINGHOUSE 2/7,” ma METER 
Complete with inte J thermocouple 

n interna m ipl - $2.49 


Hekelite case, 0-0 amps 
2 tor $4.49 


DM 35 DYNAMOTOR 
mall size, 12 Volts input Chitput 600V @ 25 
BRAND NEW IN ORIGINAL — x $12.9 


G. E. RELAY CONTROL 


(deat fer Medel Contrets, Ete.) 
Contains « sigme midget 6,000 ohm, retay (trips | 
ot lees than 2 MA), high impedance chek . 
metal strip, seen pilot and many useful parts ' 
The sensitive relay siene is worth much more 


tow orice of... D 0c sam 10 tor $9.908 


tow price of 
SENSITIVE RELAY : 


5000 ohm coll operates on 1 ma, adjustable con- 
tects, adjustable armature tension SPOT Bake. 4 


Hite base, Ideal for 15 oe | 
sv 37.508 


OIL CONDENSER Speciaits ! 
BRAND NEW 


bat 4 i | ro 


wo Vin 
ooo Vin 
ooo Vin 
ooo Vin 
boon VIM 
oon Vine 


eeenr-Cesnr 
Sect ettce 
Se ee 
coccocococco 
a 
=~ser ee 


3 MFD tooo VIO 
moe VIC ft omro nH At 
lone Vb 1 SMFD O60 AC 
1500 VDO 1 SMFOD O60 AC 


NEW PANEL METERS 


ot. WesreeneusEs, W.E., SIMPSON, ete. 


Ssssessses 


eo 


Frets | 
<3 z* 


Volts 
© Veite oc 
0-25 Voit 


AhOeseeet aeseed 


72 oe 


5 
Volts 
Volts 


é ike 
$:330 
} 


2 see eweEeuuwuste ! 


DB METER 


Panel Meter 


160 to +6 DB ne $3. 4. 
SWINGING CHOKE 


Henry to 25 Henry—50 ma to 650 ma—i0,000 -{ 


s 
vi ation. 
Completely shielded .. 66 ccc euns 8. 5 8 


READ 'N’ SAVE BARGAINS 
mur COA Bane CONDENSERS 10 tor 3.50 
BAY IP 75 

Var Con 


2” Hakelite C 
Obm imped 


miealex tneul 
va "“ woo VOLTS 
MITTING Mac A CONDENSER 
WOUND RESISTORS tn KIT 
1000 VK 


ab 
WORKING 


s 
100.000 OM, loo WATT peste 
OLORAR © O1M_1O0 WAT 
OMMITE Wit, WOUND 
100 WATT 6®e oa 


(non inductive 


ALL me 
WO APFILIA 


HANOISE SOLD ON A 10 DAY 

VY BACK GUARANTEE BASIS 

1On WITH ANY OTHER COMPANY 
—— — —_- eee ee 


Min. Order 63.00..28%— with Order—*.0.8. Mew York. 


PEAK ELECTRONICS CO. 


66 West Broadway, New York 7, N. Y 
Phone WOrth 2-5439 


this toy tool kit consists of a miniature 
wrench, saw, square, hammer, pliers, 
and a midget screwdriver. These tools 
are all made of bright yellow plastic, 
except the screwdriver which has the 
company's regular “Amberyl”’ handle 
and blade of chrome-vanadium steel. 
The firm's name is permanently im- 
bedded in the screwdriver handle and 


, 


stamped in large white letters on the 
blue plastic tool holder, thus serving 
as a constant reminder to the cus- 
tomer. 

Write the company for full details 
and prices on these tool kits in lots of 
one hundred. 

o oo “a 
GRILLE CLOTH DISPLAY 

Wendell Plastic Fabrics Corp., 17 
W. 17th Street, New York 11, N. Y. has 
two new “Mellotone” grille fabric mer- 
chandising displays available to job- 
bers. 

A free display stand accommodates 
the special square-yard packages of the 
material while a special roll display 
is available for merchandising the 
fastest-moving patterns which the job- 
ber can order in 20 to 25 yard rolls. 

Twenty-two patterns are now avail- 
able in the line. A sample book con- 
taining swatches of the materials is 
available from the company on re- 
quest. 

CF ao Ld 
EICO DISPLAY BANNER 

To help jobbers get maximum in- 
store sales power from the company’s 
coordinated national advertising and 
publicity program, Zlectronic Instru- 
ment Co., Inc. of 84 Withers Street, 
Brooklyn 11, New York is making 


available to all of its authorized dis- 
tributors a new satin banner, as shown 
in the photo. 

The white-and-black lettering, red 
satin background, and gold tassels are 
combined to produce an effective, eye- 
stopping display. —)- 
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BD-57 SWITCHBOARD 
poe ge ye on 33 magneto, 27 plugs & * $14.95 ' 


vod cased 


rmovoe.acrmic wr eee? 
cokrnot sox BO1 306 —contains 
EonTmot bon its APA's 


resistors, cond. bat toggle, et< 


WIRE RECORD-PLAYBACK HEAD } 


1635! 


° High tm- | 


3 TUBE PHONO AMPLIFIER KIT 


solder, diagram 4 7 
- $264 
Set of tubes tor “sho we Le 6, 202 128Q7) 


i os | 
FOCUS coils 
EM-RM type with } 100. ohm co »/16" LD be st 
ELECTRO MAGNETIC. ‘tb 
40NES 35 Lene i ‘commactons— Pan el male; 


AvUDAK = * 


re Brilliant reproductior 


1 meonnd 
| (in er ane ta 
SPRCTAL! 


wire 


(AC- Dt 
ltwt, fibre chases Less tub 


inetudes all parts 


rhe fer 


| 
cat 
HEAVY DUTY AC RECORDING MOTORE 
(RM.-4 type)—4 pole silent operat 1740 RPM 
IDEAL. for pare WIRE or DIS« “ines ORDING 
16 une 3s a” ag. x 29% 
SMALL & ac “MoToRs. fract. HP 
phone repli. a/1¢ shaft Me ’ 
ans, displays, et« ‘ 


HEY FOLKS! 


§ times THE PRICE! 


Shp 


TAL eeEs 
od 


$3.00. “Picase 


t 
RADIO CORP.5 


poy 9 ha ie 
Mew Yor ¥ 


“WOW! YOU'LL 
REALLY 
KNOW HOW 
TO USE 
OSCILLOSCOPES! 


Here, 
that 


at last, is a pra 
makes it easy f 
learn to use the os 
FULLY on all types 
and TV service work 
of other application ‘ 
MODERN OSCILLOS( 
AND THEIR | SE: D>, | 
Ruiter, of Alle B 
Lake sontolne t ta 
pages of just the hel 
written #80 
stand 
how the 
it om all se 
shooting to 
make c« 
circuit ce 
trols and how to anal 
You get exact proced 


This great book 


oe 
where ond ex- 
actly how te 
b exact ose your 
I t “scope” .« « 


you can ca 
The book s 
‘scope works 
rvice jobs tr 

t How to inter- 
t t t pret pat. 
ore } t ferns... 


realigt 
mnections 


How to handle 
and where to use y “ towgh jobs in 
not just theory! 370 il rat . less time 
cluding pattern phot s make t : 

doubly clear 


10-DAY FREE TRIAL 


i-— a» a= apa a=a= 
Dept. | RN-105, RINEHART & CO., Inc. “T 
232 Medison Ave., New York 16, N. Y. | 

fend MODERN OBCTILOSCOPES AND THEIR | 
USES for 16-day FRE EXAMINATION if I 
cide to keep the book, | then rer 
few cents postage in fu payment If not, 
turn book postpaid and owe you nothing 


CITY, ZONE, 
OUTSIDE t 


STATE eee 
S.A.—Price $6.5 

U-r—s 4 AA A. 
' inehart Books are sold by leading book stores 
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What's New in Radio oe 
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(Continued from page 141) 
tubular capacitor especially for 
with printed circuits. 

The new “Type BC” capacitors are 
encased in molded phenolic shells with 
two parallel lead wire terminals. These 
terminals are brought out from the 
end of the capacitor through a thermo- 
setting plastic end fill compound and 
are spaced a fixed distance so that they 
can be plugged directly into printed 
circuits and dip soldered. 

For other features, ratings, dimen- 
sions, and test data, write the company 
for a copy of its Engineering Bulletin 
No. 162. 


use 


RCA'S TRANSISTOR SETS 

Radio Corporation of America is cur- 
rently introducing two all-transistor 
portable receivers—one in a miniature 
size with six transistors and the other 
featuring a larger loudspeaker and 
case with seven transistors 

The Model 7BT9 six-transistor re- 


ceiver comes in a plastic case measur- 
ing 544” x 3%" x 1%”. The Model 7BT10 
is approximately the size of the firm's 
present “Personal” portable which 
measures 10” x 6%" x 3%". It is housed 
in a case of leather covered Wood with 
aluminum trim and slide-rule dial 

Both radios feature circuits especial- 
ly designed for use with transistors 
Both receivers are said to have greater 
reliability and greater resistance to 
shock than conventional models 


G-E ELECTRON GUN 

The Tube Department of General 
Electric Company has made available 
four new 21-inch and one 24-inch tele- 
vision picture tubes which require no 
external ion traps. This has been made 
possible by a newly-designed straight 
electron gun and a special aluminiza- 
tion control process developed by the 
company. 

The new gun is being built into the 
21BAP4, 21BCP4, 21BDP4, 21BNP4, 
and 24ZP4. Elimination of the exter- 
nal magnet requirement not only sim- 
plifies production but will simplify in- 
stallation and servicing of the receiver 
in the home. 

A feature of the new straight gun's 
design is the use of a newly-designed 
saddle strap “claw” which holds ele- 
ments securely and requires fewer sup- 
ports than normally used. Also contrib- 
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SIDELIGHTS ON THE SCIENTISTS 


number 1 of a series 


Scientists 
and 

Their 
Children 


SoME OF THE YOUNG FELLOWS on our 
staff have been analyzing our files of 
personal data regarding scientists 
and engineers here at Hughes. What 
group characteristics would be 
found? 

With additional facts cheerfully 
contributed by their colleagues they 
have come up with a score of rela- 
tionships—-some amusing, some quite 
surprising. We shall chart the most in- 
teresting results for you in this series. 

Results may be to some extent 
atypical due to California locale. Yet 
we would surmise that they are fairly 
representative. Some may well lead to 
soul-searching: “How am / doing in 
my chosen field? In my projected 
career, am I near the point of opti- 
mum advancement, or am I just some- 
where along the way?” If the time 
should come when a move is indi- 
cated in your case, we hope you will 
give serious consideration to joining 
the exceptional group at Hughes. 


In OUR LABORATORIES here at Hughes, 
more than half of the engineers and 
scientists have had one or more years 
of graduate work, one in four has his 
Master's, one in 15 his Doctor's. The 
professional level is being stepped up 
continually to insure our future 
success in commercial as well as mili 
tary work. 


Scientific Staff Relations 


Data obtemed trom 

@ 20% random sample 
of the 2.700 proteus al 
engineers and scientist 

ot Hughes Research end 


Development Laboratories 


NUMBER OF CHILDREN 


8s “6s Pr 


TYPE OF DEGREE 


Security considerations have largely 
obscured Hughes’ pre-eminence as a 
developer and manufacturer of air- 
borne electronic Hughes is 
now largest in the field. The Hughes 
research program is of wide variety 
and scope. It affords exceptional free- 
dom as well as exceptional facilities. 
Indeed, it would be hard to find a 
more exciting and rewarding human 
climate for a career in science 

Our program includes military proj- 
ects in ground and airborne electron- 
ics, guided missiles, automatic con- 
trol, synthetic intelligence and pre- 
cision mechanical engineering. Proj- 
ects of broader commere ial and acien- 
tific interest include research in semi- 
conductors, electron tubes, digital and 
analog computation, data handling, 
navigation, production automation 


systems 


Ricut now we have positions for 
people familiar with transistor and 
digital computer techniques. Digital 
computers similar to the successful 
Hughes airborne fire control 
computers are being applied by the 
Ground Systems Department 

to the information processing and 
computing functions of the large 
ground radar weapons control 
systems, Engineers and physicists 
with experience in these fields, 

or with exceptional ability, are invited 
to send us their qualifications. 


RESEARCH AND OEVELOPMENT 
LABORATORIES 


Culver City, Los Angeles County, Calif. 
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Of this 
you can be sure... 


lbew ti no ftv 


Record 
Changer 
than the 


RC-S4 


Automatic Intermix 
- ; <u ee, 
+ Supplied with pre-cut Mounting Boord, 
Power Cord and Audio Coble, 
+ Avtomoticolly Intermixes Ail Size 
+ Rapid, 7-second Change-over Cycles 
. +. and other outstanding features. 


You con SEE it at your Sound Dealer. 
You can READ about it in our Folder. 


Mail This Coupon Today 


—— = oe oe ee ee ee oe oe oe oe oe 
ROCKBAR CORPORATION, Dept. WK.3 | 
215 East 37th St., New York 16, N. Y 


Please send Literature describing the 
Collaro RC-54 Record Changer. 


NAME 
ADDRESS 


ciry ZONE__ STATE 
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ting to the rugged construction is 
use of multiform glass beads of more 
than the nor- 
mally used for this purpose. In addi- 
tion, this new glass has less tendency 


to break down under high voltage. 


uniform material giass 


SILICON POWER RECTIFIER 
Bell Telephone Laboratories, 463 
West Street, New York 14, N. Y. has 
announced the development of a tiny 
new which converts 
alternating current into direct current 
The new silicon power rectifier is 


electronic device 


unlimited 
life span and will be capable of oper- 


expected to have an almost 


ating continuously at temperatures up 
to 400 degrees F. Two of the rectifiers, 
when 
linked 


cooling fin 


about the size of 
together and 
will furnish 
amperes of direct current at 100 volts 


made peas 
mounted on a 


more than 20 


such 
quantities of the special silicon 
are required the such 
rectifiers will be moderate 


The company claims that since 
minute 
silicon 
power! Pro- 
duction plans for the new unit are be- 
ing worked out with Western Electric 
Production will start 
for both the Bell System and for 
tary 


cost of 


Company soon 
mili- 


applications 


“MICRO-CELL” BATTERY 
The development of a _ button-size 
expendable battery which will not leak, 
swell, or gas has been announced by 
Elgin National Watch Company's Elec- 
tronics Division, Elgin, Llinois 
The new “micro-cell” is especially 
adapted for hearing aid and transistor- 
The present 
cell, using indium as an anode, delivers 
about 1.15 volts compared with 1.35 
volts for other miniature cells 
The company claims up to 2 years’ 
service life for the new cell 
Although the developmental 
is shaped as a half-circle 


ized circuit applications 


most 


model 
unit, the 


shape of half a dime and three times 
as thick, the battery may be produced 
in virtually any size or shape depend- 
ing on the application 


“DO-IT-YOURSELF” KITS 
The Gaertner Company of Los Ange- 


les is manufacturing a new line of 


Quickie bench 
nbc an 
-, 
Speeds Repairs On the Spot 
increases Profit Per Call 
Builds Customer's Satisfaction 


$895 


Dealer Net 


STRONG . . 
with “Croftsmon- 
ship in Cabinets.” 


VERSATILE .... 


use for any re- 


EXTRA GADGETS 


can easily be 
odded. Not inc! 


CARRIES EASKLY 

only 26x11 x6\% 

Con fit under orm 

ASK YOUR PARTS DISTRIBUTOR 
OR WRITE FOR FOLDER 


FMS 


PRODUCTS COMPANY 


10 maim Stener Gtnoe “ors 


RADIO & TELEVISION NEWS 


elf” electronic 
which is being marketed under 
the tradename Magna Electronic 
Kits.” Budget priced, the new line in- 
cludes a cry radio, 1-tube battery 
or a.c. receiver i 2-tube battery re- 
+r, a 2-tube phono amplifier, a 3- 
phono and p.a. amplifier, a code 
yscillator, an amplifier, and a Geiger 
counter—eact cit form 
Each kit co with a pre-punched, 
welded stee! s with a baked enam- 
el finish. All components are nationally- 
known. brand and are guaranteed to 
be fresh stock. Some of the more com- 
plex components are factory assembled 
it all circuits are left for the builder 
to complete Full, easy-to-read in- 
tructions and pictorial diagrams ac- 
company each kit 
For a catalogus lescribing this kit 
line in detail, wt to A & M Company, 
616 So. Se no e Los Angeles 5, 


alifornia, the « ributor 


WESTON INSTRUMENT LINE 
Weston Electrical Instrument Cor- 
ation, 614 Frelinghuysen Ave., New- 

rk 5, N. J. is now offering its new 
Model 1331 line of flush rectangular in 
struments > industry 

rhe new n incorporate the com- 


ig’ move- 


lia 


nent whi elimu es all inter-effects 
when instrumen re mounted closely 
on the same pan il permits mount 
on magn non-magnetic 

panels withou pecial adjustments 
The instruments | e a one-piect 
ip-on front with zero corrector and 
entire front irtace, except for the 
vindow I i cat ” - ipplied i! in 
ilt-in require 


3.80” x 3.44". The 

and rectifier 

n pop ilar ranges 

complete liter re including 


rite the company direct 


PRECISE score KIT 

Precise Devel ient Corporation 
Oceanside, New rk has announced 
the availability its new low-priced 
all-purpose econor 5” oscilloscope for 
reneral radio and television service 
applications 

Designated the Model 315, the 
scope featur Irequency-compensated 
vertical ind horizontal attenuator 
along wit! lent | vertical and hori 
zontal amplifier Both the horizontal 
and vertical sections are cathode-fol 
I input tyy nd are a.c.-coupled 


The vertica ind horizontal ampli- 
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CROWN OFFERS TWO 
OUTSTANDING MODELS 
IN ANTENNA ROTATORS 


MODEL CAR6B 


Designed for feminine buy-appeal, the beautiful three-tone color 
styling of this unit harmonizes with any decorating scheme. Has 
all the famous Crown features — finger-tip control, easy-to-read 
illuminated dial, instant directional indication, convenient off-on 
switch. The only all new antenna rotaior on the market today, 


MODEL CAR6A 


Very popular and competitively priced unit in rich mahogany 
bakelite. Has all the same outstanding Crown features as the 
Modei CAR6B. A fast seller for dealers everywhere. 


Crown's ruggedness and dependability assure long, 
trouble-free service even under adverse weather 
and operating conditions . . . only 1.06% of all 
Crown units sold require service. And remember, 
Crown gives you the highest profits in the TV an- 
tenna rotator field! Get the complete story on 
Crown Antenna Rotators and accessory equipment 
. Write us today! 


“CROWN. CONTROLS Cenc ot oo 


Canadian Subsidiary Crown Controls Mig. Led. Eup 


BUILD 15 RADIO 
CIRCUITS AT HOME 


OnmLY 


19° 


With the new 
Deluxe 1956 
PROGRESSIVE 
RADIO “EDU-KIT" 

Bulld Receiver, 
Code Oscillator, 
Transmitter, Signal 
Tracer Circults 
Attractively Gift 
Packs 


* 

Free Geldering tron 
Absolutely Ne 
Knowledge of Radio 


Excetiont Back. 

yound for 

tlevision 

day 

Money-Back 

Guarantee 
© Beheol Inquiries tavited 
@ Used in 79 Countries 
© Learn High Fidetity 


WHAT THE “EDU-KIT” OFFERS YOU 


You will learn hew to identify Radio Symbols and 
Diagrams; how te build radios, using regular radio 
sohemation; how to wire and solder in a professional 
manner, You will learn proper chassis layout. You 
will leare the basic principles involved in radio recep- 
tien, tranemission and audio amplification. You will 
tearn how to service and trouble-sheet radios. You 
will learn code. You will receive instructions fer F.C.C. 
Novice license. in brief you will receive a practical 
basic education in Radic, worth many times the small 
price you pay 


THE KIT FOR EVERYONE 


tt ts net necessary that you have even the slightest 
background in selence or radio, The “Edu. Kit" ie used 
by young and old: by radio schools and clubs: by Armed 
orees personnel and Veterans, Ne instructor is re- 
quired. tnetructions are complete, simple and clear, 


PROGRESSIVE TEACHING METHOD 


The “Edu-Kit" wees the principle of “Learn by 
Doing.” Theretore uu will build radios, perform jobs, 
and conduct experiments te iustrate the principles 
which you learn. You begin by learning the tunction 
and theory of each of the radie parts hen you build 
. ones radio, Gradually, in a progressive manner, 
you will find yoursell constructing more advanced multi. 
tube radio sets, and doing work tike a professional 
Radio Teehnician, The “Edu-Kit" instruction Books 
are exceedingly clear in their explanations, ilustrations 
and diagrams hese sete operate on 106-125 V 
AC/DC. For use in foreign countries having 210-250 volt 
soures, on adapter for 210.250 V. AC/OC te available, 


The Progressive Radic "'EDU-KIT" is Complete 
You will receive every part necessary te build fifteen 
different radio cirouits he “‘Edu-Kit” contains tubes, 
tube sockets, variate. electrolytic and paper condensers, 
resistors, the strips, coils, hardware, tubing, Inetruction 
Manuals, ete © solder of hook-up wire included. A 
iron is included, as well as Electrical and 
ester. Complete, easy-to-foilow instructions are 
provided. All parts are guaranteed, brand new, carefully 
selected and matched. tn addition, the “‘Edu.Kit" now 
contains lessons for servicing with the Progretsive Signal 
Tracer, High Fidelity, F.C.C. WNevice Instructions, 
quizzes. 


TROUBLE-SHOOTING LESSONS 

Trowble-shooting and servicing are included, You will 
tearn hew to recognize and repair troubles. You will 
bulld and learn to operate » professional Signal Tracer 
You will receive an Electrical and Radio Tester, and 
tearn te wee it tor radio repairs. While you are learn- 
ing in this praction! way, you will be able te do many 
a repair job for your neighbors and friends and charge 
feos which will tar exceed the cost of the “Edu. Kit.” 


FREE EXTRAS 


@ ELECTRICAL & RADIO TESTER © SOL- 
DERING IRON © HI-FI GUIDE © TY BOOK « 
QUIZZES © CONSULTATION SERVICE 


PROGRESSIVE “EOU-KITS" Inc 
407 Union Av., BGreekiyn 11, &. ¥ 
MAIL TODAY Order shieped same day received, 7 
Dey . k Guarantee | 
INCLUDE ALL FREE EXTRAS | 
"COU-KIT" Postpaid. 1 enctose full payment of 
" ©O0-—1 will pay $16.06 wives atnel 
Outside SA: Enetese $20.06 ‘teu nn’ ssael 
4 

” USA) 210-260V AC BOC Adapter Guten 
war), | 


More details on “EDU-KIT" Free 


PROGRESSIVE “EOU-KITS” INC. 497 Union Aw | 
Reem 46 Progressive Building. Brooklyn ie] y 
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fiers are within 6 db through 500 
ke. Basic sensitivity is approximately 
250 millivolts per inch. Outputs are 
push-pull 

The new scope is available either as 
a kit or in factory-wired form. Write 
the manufacturer for full details on 
either the kit or the instrument. 


TRANSISTOR RADIO 
The Mitchell Manufacturing Com- 
pany, 2525 North Clybourn Ave., Chi- 


cago, Illinois is currently offering a 
transistorized pocket radio which is 
only slightly larger than a package of 
king-size cigarettes. 

The entire set measures 3” x 5” and 
is just a fraction over one inch thick. 
The weighs 12 ounces. A 
shock-resistant case of genuine leather 
houses the radio. It is available in 
suntan, alligator, and antique white 
finishes. The set is powered by a sin- 
gle 22%% volt hearing-aid type battery 
and features a 254” permanent-magnet 
type speaker 


receiver 


GEIGER COUNTER KIT 

Allied Radio Corporation, 100 N. 
Western Ave., Chicago 80, Lllinois is 
now offering a low-cost Geiger counter 
kit under its “Knight” label 

The kit is supplied complete with 
pre-cut wire, solder, leather carrying 
handle, shoulder strap, headphone, bat- 
teries, radioactive sample, and AEC 
manual on uranium prospecting. Easy- 


to-follow pictorial diagrams and clear- 
ly written instructions insure easy and 
quick assembly. 

For literature and full specifications 
on the No. 83-S-242 Geiger counter kit, 
write the company. —- 


Precision styles pressere 
55 ak 8 in 2 dail. 


qeuges 
colibreted from 2 te 15 grams 


The extra indicator “hand” will remain et 
the maximum reading of the device uatil 
reset by @ knob on the dial face. 


CORRECT STYLUS PRESSURE NOT ONLY 
GUARANTEES MINIMUM STYLUS AND 
RECORD WEAR, BUT ASSURES SOUND 
PICK-UP AT MINIMUM DISTORTION. 


Dealers — 
Why not investigate... 


Send for Folder Code Giouu 
—" 
WRITE FOR ILLUSTRATED FOLDER 


GEORGE SCHERR CO., Inc. 


200-RT LAFAYETTE St., NEW YORK, WN. Y. 


PHOTOCON SALES 


SY camore 2-413) 
RY an 1-675) 


417 WN. Foothill Blvd. 
Pasadena 8, Calif. 


CABLE: Photocon, Pasadena 


MOG1L40F Inverter 


PHOTOFLASH SPECIALS 


meter 0-10 vac 


LORAN EQUIPMENT 
AN/APN4AB Loran w DOK Ind 


Receive y ul and ma 


w0-5250 k 
ALLEN B. DUMONT CATHODE RAY 
INDICATOR BIA Pac rons 
DUMONT HI VOLTAGE POWER 
SUPPLY 286A bkae, PUR® 
BROWNING MODEL 4-8 CATHODE-RAY 
BY NCHROSCOP! nT Exc. 98.50 
HEWLETT PACKARD SQUARE WAY} 
GENENMATOR ZiGAa 


ALLEN B 


ror 


We have one of the targest and moet cor ete 
‘ wk i he wmtry theu 
sands of tubes pacitors, & 

tranemitters 


WRITE F CATALOG! 


lect rom be at 
acces ¢ 
ment, ete 


RADIO & TELEVISION NEWS 


cee Radio News, (we, INVENTORY SALE 2x, 


Department of Justice look into their RECORD CHANGER BARGAINS AMPLIFIER SPECIAL 


operations; in addition, the FCC was WEBSTER—Latest model. Automatic 95 \@ Watt Custom Made. I1i-Fi Push-pull, 
censured for their lack of control over shut-off, dual sapphire styli ¢ artridge, 124 6V6 tubes. From 20 to 20,000 eps 


} apeed, 2 pole motor. Reg Separate base A treble control Built- 


network operations. WEBSTER—LATEST MODEL. 3 apecd, 29°° in Preamp. Completely wired 
hi-fi with GE reluctance KRPX O50 « . $ 
tridge 4 pole moter, automatic abut 
THREE RADICAL PLANS, involving | J of Rex. $10. SPEAKER SALE 
. . ao Vv 1OMATIC... epeed, inte . 12° Co-axial, 4 i”? ) ope 
channel shuffling, offered by Commis- with dual sapphire styli, Reg. $34.5 $2350 &° Co-antal, 0 16.000. —— 
. — » for * Wach- 2° Jensen P12 (Re s 
sioners Lee and Doerfer and a* Wash eqnemene-00 60. Fas Brith tee - doncen P12 a $1 ) stats 
ington consultant, will also come un- port automatic shut-off, 4 pole moto : » &@. Ve. mee oa 
. Complete with plug in head : 4° Deluxe, ea. $1.69 Lote of 5, ea 
der the scrutiny of all of the investi- $49.50. 5* Deluxe, en, $1.79 Lote of 3, ea 
gative bodies. Lee had suggested that 6° Deluxe——With 50L6 output trans 


the v.h.f. band be extended and any COLLARO RC54—3 Speed yw wheeling —y ob 


F British | . : ‘ amtuedl 10° Deluxe, ea. $3.46 . Lote of 4, ea 
; ine British import, automatic shut-off, ° : 7 
very-high FM, commercial, or govern- weighted turntable, 4 pole motor, inter- $3750 12° Deluxe RCA, ea. $4.98. Lots of 5, ea. 
" mix Co let t slug- head 
ment channels be swallowed up in the pte heed natn RECORDING TAPE SPECIAL 
move and shuttled to higher channels pune SYVLL hl cant. 13995 Red oxide plastic base. 7° 1800 ft. reels. Ne 
. B . — ° tionally known. Professional qual. Higher per 
Doerfer turned the other way, and formance. e090 
. ea 
asked for the scrapping of the v.h.f. RECORD CHANGER BASES & BOARDS | hin of 12, $1.59 «0 $1.69 on 
7 


Lote of 4 

‘ = = aon af - ° for the above changers Mylar Hi-Fi, 1800 Ft.—64.7@ oa 

— +o <- os 7 st == BASES. .63.90 MOUNTING BOARSS. .61.96 5 

cluding New York, icago, and Los 

Angeles, with these stations placed on 45 RPM SPINDLES ers Bey ee PULL LINE 10-0 BOUIPMENT 

ultra-high channels This move, he p+ PEEL 4. Sace Reluctance, Triple Play, Grommes jensen © Sa . Seots . MM 

felt, would serve to develop the high WEesTER vo+ BBS vole pee $5. University © Somes © Sites eon Lansing © Gf 
** . Nee . Send latest e ochure. 

bands and generate all-channel inter- —s weer 


est; the v.h.f. bands could be assigned 


to the smaller cities, it was said. NEW LOW PRICE ON 630-8 30 TUBE 21” TO 27” TV CHASSIS 
The consultant directed his plea to © High gain cascode tuner * Fringe erea control 95 

v.h.f. extension, claiming that at least ° oe _——- cneee @ amie: No drift operation 159 

200 more channel 2 to 13 low-power © Chenneloc s ure together 

assignments are still possible i over . by av oe pore Amory © Phone ccsnsetion & owtied Sonata” stan Ae 

100 large communities, through a 

liberalization of the present mileage- TV PICTURE PLASTIC HEAVY DUTY | TV Cabinet Buys 

separation ruling. Separations could TUBES Tv MASKS TUBE ag By yp 

be altered, the plan said, through the —- pease ae 2 Slece Suate. Cals ‘ikaaee o1 Mahogany — 

use of directional antennas, power mount i, FED fat 

- : 


empty Plastic Reels—2@¢ ea. 


27° . - For mounting 21° to 65 
21 7.98) 50° 
boosts or reductions, and antenna Nationally $s 27° cry 


* ont 
Brands. Aiuminised. | 24 14.95 $ 
Table “Shea $50 66 


*& on chassia. 
height adjustments. The directional New. 1 Year Guar. 27° .... 17.95 

antennas, it was noted, would serve 
to up signal strengths in the direc- 
tions of populated areas, and provide STANDARD COIL PENTODE we TUNER EICO WIRED KITS 


‘ . . 21.25 Me If Replacement for almos 95 Completely wired and ready for operation 
a corresponding reduction of signal in any type of TV set. In single lots $7.9 $ Model 322 Signal Generator. Reg. $54.95 .$19.06 
u M 


the direction of those stations whose eaee 0S alee Coe on ot ee 24.95 
outputs might cause interference SPECIAL—Both Unite Bought Together... 39.96 


17 eg epee a REGAL FM-AM RECEIVER 
ro illustrate the use of the plan, the Wi.) 10 Tubes, Covers full FM-AM TREMENDOUS SAVINGS 


consultant noted that a low-powered hand. 10 watt Push-pull audio o 1, 149% 
channel 2 to 6 station, operating with Separate base & treble controle, Built ON MICROPHONES 


- -- in FM-AM antenna With 12 Astatic——2006. Crystal Mik omplet 
about 100 watts and an antenna at 500 speaker, $5 additional. Preamp, § O68 additional oltb auritah 7 wv my 4 


. Cable and desk stand Re 95 
sponse 1 cp i impedance 
feet, could be placed about 85 miles a — 6 


Reg. $15 
from an existing co-channel zone 1 TV RECEIVING TUBE Electroveice Mode! VIA bi-diree- 
(northeastern, middle Atlantic, and PRICE SMASHERS ay Bp D4 db ‘Escliont 
north central states) maximum power- yn ge yg te pt eat ay ——— for broadcasting and recording #199 
maximum antenna height station, GAUG GAQS GBNG 6BK7 6BKS 6K6 12507 pete m, re he ses meee, 

ce Mode a J Jem 
without causing any more interference 10 tubes Min. Order, May be assorted 49 stand for VIA mike. With pur- he 
than the existing station is liable to Send tor Complete Vube List EA | chase of VIA 


from a full-powered, co-channel tele- 0 on MAKE YOUR TV SET 10 WATT 
RUGGERIZED TUBES 


caster 170 miles away, the present re- PUSH-PULL OUTPUT 
> sLecv—$1.15 68s76V—T0¢ ¢SC76TV 906 - te - ‘ 
quired mileage Sitimany“trdare tae psourtode | Gir SEY mete cies Sue or Sve 1788 
Many in Washington felt that the RCA. BYLVANIA Gr Higher gain output. Reg. $16.00 
Send tor © Tube List 
mileage-change plan was sound and 


offered one solution to the stalemate SENSATIONAL GRANCO FM 
on the allocations board. RECEIVERS and TUNERS Device thet Lets You Telk, Listen ond 


ny A. wang Confer Over the Telephone... 


tier, built-in antenna g ate e, hi-f H d F 
THE AIR-SPACE PROBLEM is not only | J Site; bein antenna, RF: staue, nis 12995 Riese evden. taltnms Get 


conferences, ete. 

» . va) le : - . cab ve - ' ol the lerophone picks « 
of deep concern to telebroadcasters - eer, OF = enone fi “4 
i . ’ r™ TUNER——T 160; 5 tubes pi ia your voice and feeds it to the telephone 


but to those in aviation, too. For near- fier. & microvolt sensitivit ‘ 95 
"434 


“Convert-A-Phone"—a New Electronic 


_ -_r 4 mi. Incoming sound is amp slifled by speaker in 

. uning, response 2 o 2 ‘ 

ly a decade, the use of channels in the Complete - be autiful plastic cab oe + - r quae j Re mee — 4% oom 
» » - une rau i wainhu iniahec mahogany 

bands 108 to 132, 328.6 to 335.4 and wood Automatic volume control and 


960 to 1215 megacycles has been sub- DO IT YOURSELF KITS Menttes Twin ampliers 7 tubes 
ject to recurrent study. Send for Wiustrated brochure on all types of kite Tre, SS Oop ime ane $5995 


such as: TY, Rodi, Mi-Fi Tuners and Amptifiers, additional separate loud speaker 
In ‘46, the Radio Technical Commis- Test Equipment Reg. $249.50. 


sion for Aeronautics in Washington, SEND FOR FREE CATALOG OW TY & HIF! CABINET ENCLOSURES 


develc t “EC ney - £ > 7Aa- All merchandise brand factory treeh & wantoed Mail & ne orders Hit ot of cortified 
leveloped a frequency-channel utiliza Chote or MG of S08) of, erin ann sevovit. Balance €'0.8-- ¥'0.8 factory MW. ¥-" Priats & cpsuihostions 


tion plan which provided twenty chan- CUSTESt > Ghange winees Getes 


nels within the 108 to 112-me. band for AIREX RADIO CORP., 171 Washington St., nN. Y.7 co 7-5216 | 


ILS (instrument landing system) lo- | 
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ealizers and thirty channels within the 
112 to 118-me. band for vh.f. omni 


ranges or VOR. The channel spacing 
NOW ADD f | APE in this band was 200 kilocycles. Later 
eee in that year, a plan for the pairing of 


‘a - the localizer channels with glide-slope 
to our hi-fi ~ stem! channels in the 328.6 to 335.4 me. band 
y y ° was formulated; the channel spacing 
here was 600 ke. This program was 
predicated upon the following four con- 
cepts: (1) That VOR and DME (dis- 
tance measuring equipment) would be 
installed on a 100-mile (statute) grid 
basis to provide area coverage (2) 
That en-route navigation would be ac- 
complished by the use of VOR/DME 
ground stations and airborne course 
line computers (3) That airways 
would be so laid out as to bypass 
airports and that ILS facilities would 
be installed at airports to provide navi- 
gational guidance for approach and 
landing. Where the amount of traffic 
would not justify a complete ILS, only 
the ILS localizer would be installed 
| (4) That, at the time the low-frequen- 
cy and medium-frequency four-course 
ranges were decommissioned, a limited 
number of high-powered radio beacons 
would be installed to provide naviga- 
tional guidance for high altitude, long- 
distance flights. These, in turn, would 
be decommissioned at the time the 
ultimate long-distance navigation-aid 
system, which will provide service over 
both land and water areas, is installed 
In the activation of the VOR sys 
tem, the lack of DME and course-line 
computers required that the VOR units 
be installed on an airway rather than 
an area basis. Thus, the need for chan- 
nels increased; this requirement was 
met by decreasing the channel spac- 


D A y S 4 R Q M ing within the 108 to 118 me. band 
from 200 to 100 ke., providing 39 ILS 


localizer and 60 VOR channels A 


1s engineered 10 give highest revised plan for pairing of the localize 


and ILS glide-slope channels on a 2:1 
, . gos nC basis was developed in ‘48. Later the 
quality sound at lowest cost : , : 

. plan was amended to provide a pairing 
Now you can enhance the enjoyable hours with your “Hi-Fi” system for the 39 ILS localizer channels with 
by completing it with the greatest form of musical reproduction—true in 108 to 112 me., 60 VOR channels 
high fidelity tape. And you can do it at a surprisingly low cost within 112 to 118 m«¢ the 20 glide 

» che : n 328.6 335 
The Daystrom CRESTWOOD 404 Tape Recorder alone, in its slope channels within 3 to 335.4 
9 me., and 100 DME operating channels 

price class, provides full “Hi-Fi” response (30 to 15,000 cycles at 7 ‘ oa ae 
within the 960 to 1215 mc. bands. This 
latter plan, accepted internationally 
provided a useful operating range of 30 


miles for ILS/DME stations, and 100 
Original sound quality is preserved by use of the finest components, miles for VOR/DME 


inch tape speed), smoothest tape movement, freedom from vibration, 
the absolute minimum of wow and flutter (less than 0.3% at 7% inch 


tape speed) and two speeds (744 and 344) for maximum versatility. 


stations 
and playback characteristics are not limited by a built-in amplifer. About five years ago, because of in 
creased plane speeds and improved 

Listen to the Daystrom CRESTWOOD 404 at your dealer's today. performance, it was decided to under- 
Compare and let your ears tell you the difference! take the development of a plan which 
would afford a useful operating range 
of 200 miles for VOR/DME stations, to 
provide more satisfactory navigational 
guidance to aircraft operating at alti- 
tudes above 20,000 feet 

The frequency plan in effect at the 
time the development program was in- 
itiated, prescribed a minimum geo- 
graphical spacing of 400 miles for VOR 
stations operating on the same chan- 
nel. At lower flight altitudes, the se 
ice radius of a VOR is determined by 
line-of-sight characteristics of v.hf 
signals. At altitudes above 20,000 feet 
however, a plane may be within line- 


As a result, the full range of your “Hi-i System is utilized. 


Audiophile Net Prices cr 
Model 404 with standard case . . $229.50 DAYSTROM ELECTRIC CORP. 
Model 404 less case. ww Cw Ct «($214.50 Dept. 31 J 


Model 402 (companion power amplifier and 753 Main Street, Poughkeepsie, N. Y. 
ontended yong specker ) - + » $100.00 Please send me complete information 
(Prices slightly higher in Denver and west) on Daystrom CRESTWOOD Model 404 


DAYSTROM C) Would use in “Hi-Fi” System 


For use with 402 Amplifier and Speaker 
Name of nearest CRESTWOOD dealer 


Name 
Street 


DAVvSeTR “4 @cvecrri corr 


an ce ce ce a ee 


POUGMKEErPSIEA N.Y 
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In this 
is deter- 


of-sight distance of two co-channel VOR stations 
instance, the radius of each VOR 
mined by the relative strengths of the two VOR signals 
In high-altitude, high-speed operations, the VOR station 
se! radius governs the number of times the VOR 
ceiver must be retuned en route to obtain usable naviga- 
tional signals. In a study of a hypothetical transcontinen- 
tal fight using v.h.f. omni-ranges, operating with a « 
channel spacing of 400 miles, it was found that the plane's 
VOR receiver must retuned fifteen during the 
course of the flight. Assuming that the useful service radii 
of the VOR’s could be increased to 200 miles, it would then 
be necessary to retune the VOR set ten times during the 
flight. It did not appear that the safety or expeditious con- 
duct of the flight would be enhanced by the increased serv 
ice radii of VOR's. Thus, it was decided that a high alti- 
tude VOR/DME system would, at best, be merely a con- 
venience 

In a report 
isions 


useful service 


vice re- 


‘O- 


be times 


just released by RTCA, covering the con- 
cht established after five-year study of the 
going plan, it was revealed that high-altitude VOR (112- 
118 mc.) stations can be set up for co-channel operation 
with a minimum of 300 miles, while 100-ke 
adjacent-channe! operation is satisfactory for stations 150 
miles apart 200 ke. is OK for adjacent-channel opera- 
tion of stations 75 miles apart 

It was also disclosed that the 111 mc. channel has been 
found suitable for the transmission of VOR receiver 
bration test signals on a secondary basis to the navigation 
aid service, 


a fore- 


separation 


am 


ULTRASONICS, acclaimed by a number of industries, has 
now found itself an enthusiastic among the 
In Washington, the Veterans Administration has 
set up an intensive ultrasonic therapy program and placed 
it in operation in nine hospitals and one regional office 

To date, VA spokesmen say that ultrasonic treatments 
have helped to alleviate pain in many nerve and muscle 
page 164) 
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For SATISFIED CUSTOMERS 


and PROFITS too! 


INSTALL 


Mosley 


TV ANTENNA 
ACCESSORIES 


Cat. No. 625 
List Price $1.95 


Wall-Thru 


@ New, improved tube is semi-flexible — bends with- 
out breaking for easy insertion into wall openings 
drilled out of line! 

Neat, Convenient, Efficient! Appeals to ALL TV 
Owners because it's Practical! 


A Sure—Fire Profit Moker For TV Installers! 


Ask your Parts Jobber or write direct for your 
Free copy of the new MOSLEY Catalog 54-55. 


MOSLEY ELECTRONICS, Inc. 


8622 St. Charles Rock Rd., St. Lovis 14, Missouri 


Fd 


MAMMOTH CRYSTAL CLEARANCE SALE! 


SAVE MONEY=—ORDER IN PACKAGE QUANTITIES! 


Shipment made same day order received. All crystals tested and quaranteed to oscillate. 
Please include 20c postage for every 10 crystals or less. Minimum order $2.50. No C.O.D.'s. 


PACKAGE DEAL NO. | 


25 Assorted FT-243 45 Assorted FT-241A 
15 Assorted FT-1718 15 Assorted CR-1A 


100 CRYSTALS ‘48-95 


INDIVIDUAL CRYSTALS 


Indicate 2nd choice—Substitution May Be Necessary 
' ft 


FT.243 
ry J 4 


ow Frequenc 


ea Be 
7% 6/4 


600 


4% SI 577 


RANGE 
KC-——8733 KC 


Assorted Regular Value $66.00 


PACKAGE DEAL NO. 2 


FT-241A Crystals for single Sideband 


370 KC—-538 KC 


FT-241A 


RANGE 
KC—-538 KC 


35 CRYSTALS ‘43-49 


Assorted Regular Value $14.00 


PACKAGE DEAL NO. 3 


rr.i7ie8 4% 498 520 


+e eee 


79« each—10 fer ently 

CRIA FT 1718 8C 6) 

SCR $2 Banane Pive 
a” SPC 

22720 

778 

77 


27% 
se 


0 he 


20%0 
704* 


RANGE 
KC-——3995 KC 


HAM BAND CRYSTALS—FT-243 
For operating on 80, 40, 20, 15, 10, 6 and 2 meters— 


on either fundamentals or harmonics. 


25 CRYSTALS %6-%5 


Assorted Regular Value $20.00 


CR.1A 


TG 34A CODE KEYER 
AUTOMATIC CODE PRACTICE 
SENDING AND KEYING OSCILLATOR. 
115 er 230 V © 50-40 cycles 
Portable Bwilt in spesker end amplifier 
Ver able speed from $ to 25 w pm Uses inbed 
$19.95 


RANGE 
KC-——7930 KC 


ue “6 
Waeteneten 4 Oo € Ones 


24 jb— 09)" Dia — 466 SPC 


49« each —10 fer $4.00 
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INTERNATIONAL’S 


TV RECTIFIER 
REPLACEMENT 


TV TOOL 


Free 


$1.00 VALUE 


NYLON TV TOOL 


With every pack of 4 TV 
Selenium Replacement Rectifiers... 


A PAIR and a SPARE PAIR! 


You can't miss with International's New 
“BONUS PACK"! You'll get the best in 
TV replacement rectifiers. Each BONUS 
PACK contains a pair for immediate use, 
and a spare pair for your next job—PLUS 
a Nylon TV Alignment Tool worth $1.00— 
ABSOLUTELY FREE! 

SPECIFY INTERNATIONAL RECTIFIERS for 
long, dependable performance —the Widest 


Range in the Industry! Best for you... Best 
for your service customers! 


Ask your distributor 
for details about 
“Bonus Pack" today! 


international 
Rectifier 
. oO a al oO . . ’ ‘ °o te 
1521 Cast Grand Avenue, £) Segundo, California + ORegon 8-628) 
IN CANADA, Alias Radio Corp, 50 Wingold Ave W Toronto, Ontario 


WORLD'S LARGEST SUPPLIER 


OF INDUSTRIAL METALLIC RECTIFIERS 
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ailments. The VA hospital in Boston 
has reported a high degree of improve- 
ment among veterans treated, with 
ultrasonic apparatus, for bursitis, scia- 
tica, stiff neck, muscle strain, arthri- 
tis of the spine, low back strain, and 
myositis, an inflammation of the mus- 
In certain types of muscle cases, 
it has been reported, ultrasonic thera- 
py has been found to relieve pain, 
spasm, stiffness, inflammation, and 
swelling 

VA officials emphasized that it does 
not consider ultrasonic therapy a cure- 
all; but the shown 
a remarkable ability to penetrate areas 
beyond reach, stimulate 
nerve members that have resisted all 
other forms of therapy, and thus bring 
relief to sufferers of a num- 
ber of nerve illnesses 

The treatment involves the use of 
equipment employing a quartz crystal, 
oscillating between 800 and 1000 kc., in 
a small sound head. These sound waves 
are directed into the body through a 
coating of heavy mineral oil on the 
skin or underneath water, since air 
absorbs the waves 

The treatment was actually first in- 
troduced in Europe in 1928, but it 
found little favor in this country until 
many years later and then only among 
a few physicians. Recently, though, ul- 
has made a deep impression 
among physical medicine doctors who 
have finally this form of 
therapy as a permanent member of 
the aid kit 


cles 


sound waves have 


heretofore 


welcome 


trasonics 
accepted 
nerve 


A NOVEL PLAN that would bug-test 
toll T\ period of three years 
has been submitted by a recently sus- 
pended u.h.f. station in the Allentown- 
Bethlehem-Easton, Pennsylvania 
The station, WFMZ-TV, has suggested 
that it operate a three-year 
TV service 56 per-cent of the time and 
normal u.h.f. programs for the remain- 
der of the time, on a five-hour daily 


basis 


ONC! i 


area 


pay-see 


In offering the plan to the Commis- 
sion, the station’s operators said that 
they feel that this proving-ground test 
would reveal whether or not the idea 
of subscription TV has merit 

“There is presently no way of know- 
ing whether subscription TV is in the 
public interest,” the former u.hf 
broadcasters said. “If subscription TV 
solves the serious problem of 
tional TV if it can bring great 
cultural benefits on a much wider basis 
homes if it is a 
of adding a new, dynamic and bene- 
ficial dimension to the economics of 
broadcasting, making greater 
television channels, in 
more communities, then obviously the 
public interest will be served.” 

The Commission was also told that 
the station would not endorse any of 
the different forms of scramblers or 
decoders now available, permitting all, 
if such is practical, to participate in the 
experiment on some orderly, clearly- 
defined basis 


educa- 


to more means 


possible 


use of more 


THE SNAIL-PACE TV-station authori- 


zation mood, which has prevailed in 


LEONARD RADIO ANNOUNCES... 


THE ATOMIC JEWEL 


A NEW and AMAZING product of our 
ATOMIC AGE! 

This tiny but highly energized radio 

active Jewel will solve forever the 

problem of sound distortion in record 

dises due to the accumulation of dust 

within the record grooves 

Imbedded within the Jewel is a radio- 

active base which searches the sur 

face of the disc and dissipates “dust 

attracting” static charges 

A RECORD THAT IS FREE OF STATIC 


ELECTRICITY 
WILL NOT ATTRACT DUST! 


The Atomic Jewel will 
strength for more than a thousand 
years. It clips easily to all changer, 
player and transcription arms. 


Net $2.99 P.P. 
Mail and phone orders 
accepted 


retain its 


ee 


RADIO, Inc. 


Yos 7 NY COrttend 7.0515 


pnd AND EM, 


A dramatically NEW improvement 
for SOUND and BEAUTY .. . found 
only in MELLOTONE grille cloth! 


MELLOTONE’S amazing 
qualities moke it the nation’s 
No.1 Seran Grille Cloth 
offering the widest selection of 
colors and designs to i 


ment your Hi-Fi, Radic, or T.V. 


look for MELLOTONE Package 
Disploy units at your local dealer. 


WENDELL PLASTIC 
FABRICS CORP. 


West '7th St. New York 11, Dept. H 
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Washington for too many months, con- 
tinued to hang over the hearing rooms 
of the Commission. 

It appeared as if interest in TV had 
just exited to the hills. But there was 
optimism about that the lull would not 
be with us much longer, and soon we 
should see a steady march of appli- 
cants and a stream of grants. 

As we went to press, the Commission 
assigned new calls and OK's to oper- 
ate to those stations detailed on page 
22 of this issue. 


TV, truly one of the miracle tools of the 
century, recently once again displayed 
its uncanny ability to peer into the un- 
known. In Washington, the U. S. Fish 
and Wildlife Service Department of 
the Interior, installed a closed-circuit 
TV system to observe and test experi- 
mental fishery methods and equipment 
under actual oceanic conditions. A TV 
camera, towed at depths of more than 
60 feet, has provided striking scenes 
on a TV monitor that can be photo- 
graphed for further study. Another 
demonstration of TV's versatility and 
fabulous potential... L.W. 


HIGH VOLTAGE TROUBLE 
By DEE BRAMLETT, JR. 


HE complaint on an Arvin television 

receiver model 6215CM was no raster; 
the sound was OK. This immediately 
suggested a high voltage defect or a de- 
fective picture tube. 

The picture tube was checked and 
found to be good. Next, the voltage was 
checked at the high-voltage rectifier 
plate cap. A good are was obtained us- 
ing a screwdriver with an insulated han- 
die. The voltage was then checked at the 
picture tube anode plug using a v.t.v.m., 
and only 3000 volts was found at this 
point. Normally this voltage would be 
approximately 12,000 volts. These tests 
localized the trouble to a defect in one 
of the parts shown in Fig. 1: the high 
voltage rectifier tube V,, the high voltage 
filter capacitor C,, or the three filter re- 
sistors R,, R., and Ry. All of these com- 
ponents were carefully checked and 
found to be in perfect condition. How- 
ever, one of them had to be at fault, so, 
new parts were substituted. 

A new tube and high voltage filter ca- 
pacitor were tried to no avail, but, when 
the three filter resistors were replaced, 
the high voltage immediately returned 
to normal. Apparently, when voltage 
was applied to these resistors, they in- 
creased in resistance and thereby de- 
creased the high voltage. The solution 
to this trouble was simple, as it is with 
all “tough dogs” once they are discov- 
ered, = 


Fig. 1. Partial schematic diagram of 
the high-voltage rectifier circuit of 
the Arvin mode! 6215CM TV receiver. 
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I FAMOUS 8C-645 XMITTER-RECEIVER 


Makes wonderful mobile rig 
for 420-500 Me. Easy to 
convert for phone or CW 3 
wa communication 
VERSION DIAGRAM 
CLUDED This sewel ri 
originally coset over $1000 
—vyours for practically « 
song! You get it all, in 
original factory carton, 
BRAND NEW, con 29 with 


less jae supply 29 50 
Shp. wt . 


PE-101Cc Synamoror for Bt me 12-24V 


input (easy to convert for 6V ey $6. 95 
operation) only 
$2.45 


UNF ANTENNA ASSEMBLY, 
Instructions for $2 50 
TrTTr ; . 


for BC-645 
$2.25 
1.25 


BRAND 
naw 


17 tubes, 


CONVERSION BOOKLET. 
sseful surplus rige 
CONTROL BOX for above 
SHOCK MOUNT for above 


mont 


NAVY RECEIVER TYPE ARB 


Four Band 105 to $050 ke. 
Broadcast——40 to 80 meters. Includes tubes and 
dynamotor, for 24 volt operation. Easily converted 
for 110 V 12 V. or 6 VY Schematic Included 
Excellent Condition Overall BY," 


7 . Wt. 30 Ihe Special $18. 
BRAND NEW 6-METER TRANSMITTER 


50 WATTS 


53.3 te 95 Mc. 
. OUR PRICE 


Low Free., Ship, 


A Real Hot Buy for HAMS! This comotete aF Amplifier 
can be easily converted ter iS meter, or 
her power aF aeeal ther 
Oscillator and Buffer; 


th tow 
entire unit! ALL BRAND NEW, in original seated car: 
ton Shee. wt. 10 ihe 


MN26Y DIRECTION FINDER 
150 to 7 Mc. Complete with tubes, mo $21.95 


tor; original manuals. BRAND NEW 
of awitch 


BC.442 ANTENNA RELAY UNIT. Consinta 
ing relay and 0-10 RF Indicator $ 
BRAND NEW . 


BC1206-C BEACON RECEIVER 


420 Ke, made by Potahel-4 irleon, Works 
28 volts I 196 Ke IF " e with 5 


Size 4° x 4" 5 6”, we 4 the "39. 95 


DYNAMOTORS 


Excellent BRAND 

Output Used new 
276V 160A si 
172V 138A 1.96 3.96 


6516/1030 /2 8 22.50 
MA 216/260 


250V O5A 26 
220V 080A 1% 
12.5V 18.7A. G626V 226A 996 
26.5VE2A G625V 225A 0.96 
2v 224 OTA 196 496 
eV 1.44 220V 080A 296 6.96 


28V 6A S75V 168A 
av 7A 640V 265A 1.96 3.96 


13V 126A 400V 136A 
26V 6.34 SVAC 1.124 76 


tv 6O0V 160A 
lv SOOV 160A 


28V 125A 


Used, with tubes 


Input 
12V 6.14 
14V 348 
28 234 


18.60 “oe 
250V 060A 2% 624 


BC-221 FREQ. METER CASE 


Aluminum case fo or 
TS-164 Freq With 
volt. reg. supply sing VRIO6 
2 ballast tubes, y 

ete naide front 


" Inside rear 
Shock-mounted 


SYNCHRONOUS SELSYNS 


Speciatly priced! mia 


TS-100/AP } 


OSCILLOSCOPE! ! 


BRAND NEW 
(worth $750) 


fr 


sweep of general p 
included Alee used with circular 
sweep as precision range calibrator 
1500 per se« 
, vise ! 
» detect 


irpoee 


Can be weed with linear 
test scope. Cable 


ulator taining and 
met 

» 1200 

all tubes 


$16.95 


with 
‘ Tube 
7S.126/AP RANGE CALIGRATOR 
with 10 tebes, @RAND 


soope, test leads 


ty of radio sete 


Brand New 


$24.50 


wiginal carry 
nen. Actual value § i) 
Very sPecian 


TG-34A ooo KEYER 


Self contained unit, 
repreduces code practice sig- 
tape 

code-prectice signats 


or mere persens at 
speeds trom 5 to 25 WrM. 


BRAND NEW, in 

original carten 

REEL OF TAPE tor shove 
SCR-274 COMMAND E 


ALL COMPLETE WITH 


$1.29 
UIPMENT 


Description 
Reve 190 550 Ke 
Rew 3-6 Me 
Rew 6 9 Mec 
Modulator 
Komtr 45.3 Me 
Amis 5 37 Me 
Kents 791 Me 
3 Rcwr Control Bos 
Xmtr Centro! Bos 
Amity 3-4 Mc (Like New) 


= - 
on~receann~@ 
eneeeexee 
Freee ererre 


HEADPHONES 


MICROPHONES 


Excellent 
Desens toe on Veed 
$e 45 
3 


AGFA ANSCO 
Bubble Sextant 


Made ter U :. femed Porese 
Actually worth 


2. VOLT “PACKAGE” 


2¥. Amp. Hr. Wittard Ster 
age Battery 
i--2Vv. 7 prene Synchronous 
Plug-in Vibrator 1.40 
i- ee Leaps Electrotyte (fer 


2¢ 1.46 
Ai paane we 


Teta veiw $4.80 
G & G Combination 
Price, Onty 


Willard 6-Voit Mi ager 51 Storage Battery 
Sone » Hour, BRAND NE a%"a«1 sone 5 he 


tandard Liectrolyte 


site with erder--Baelance 
$3.00 All Shipments 


Piesse inctude 25 Oe 
coo Minimum aoe 
7.0.8. Gur Warehouse 4 YC 


Dept. N-10 
St., New York 7, WH. Y. 
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TEGH-MASTER 


CUSTOM-BUILTAKyt 5 


TELEVISION—RADIO and 
Hi-Fi AUDIO EQUIPMENT 


@ QUALITY COMPONENTS 
@ ADVANCED DESIGN 
© SIMPLIFIED INSTRUCTIONS 


DELUXE 
630-TYPE 
TV KIT 


World's 
Finest 


\ 
‘ 


TV Receiver 


for picture tubes up to ~~ 
24” (70° defi.). 29 tubes . 


All principal components mounted 


Model 630024; Complete with all components, 
tubes, brackets, and quality speaker. (Less 
kine, wire and solder) Net $159. 


AC/DC TV KIT 
High Quality TV 
at Low Cost: 


for rectangular 
tubes up to 21” 


Mode! 5116: Complete with tubes, hardware 
and mounting brackets. (Less kine, wire and 
solder) Net $09.95 


WILLIAMSON- TYPE 
20-WATT 
AMPLIFIER 
aT «£ 


Famous Williamson Pe fj 
circuit with full 20 

watt output 4 
Specially-wound, quality output transformer 


Model TM-15A, complete with tubes Net $49.95 


, 


4-CHANNEL, = 
PRE-AMPLIFIER| eo 


EQUALIZER KIT @O@ ey 


With cathode follower output 
inputs for FM tuner, phono, tape recorder and 
other signal sources 


Medel TM.17P (with Cabinet) Net $19.95 


AC/DC SUPERHET 
RADIO KIT: 


Receives all 
standard AM 
broadcasts, 550 
1720 KC. 5 tubes 
including rect 
Super-sensitive 
high gain cir- 
cult with built-in loop antenna 


Model 385-K: Complete with all 
handsome bakelite cabinet 


tubes, and 
Net $19.95 


75 Front Street, Brooklyn 1, N.Y. 


Width Troubles 


(Continued from page 57) 


course, when it feeds signal, through 
a secondary winding, to a keyed a.g.c. 
tube 

Increasing the supply voltage to the 
plate of the horizontal! oscillator will 
sometimes boost width when the drive 
to the horizontal amplifier is insuffi- 
cient and cannot be adequately boosted 
by suitable drive control adjustment 
The method is most readily employed 


when the oscillator is fed from the 
normal “B+” supply; connect it to the 
“B+” boost voltage through a suitable 


The value of the 
resistor should be small enough to pro- 
vide the required width increase. If the 
resistor value is too large, not enough 


resistor, in this case 


width may be obtained; if it is too 
small, the horizontal amplifier will be 
overdriven, causing horizontal non- 


linearity, generally in the form of 
vertical overdrive lines. A decoupling 
capacitor of about .1 afd. may have to 
be added between the resistor terminal 
which feeds to the oscillator plate cir- 
cuit(s), and ground 

Substitution of a new rectifier will 
often width, and should be 
tried before more involved procedures 
are attempted 


increase 


Excessive Width 


excessive picture width is 
present, but no other symptom is ap- 
parent, and suitable adjustment of the 
width control does not reduce the hori- 
zontal size to normal, the possibility of 
high line voltage should be investi- 
gated If the line voltage is high at 
all times at the location, one 
of the following procedures may be 
employed, to restore width to normal. 

When a capacitor is present 
the width coil, it may be changed to 
a unit with a considerably smaller 
pacitance, to the high 
and thus decrease width. As an alterna- 
tive, try increasing the horizontal am- 
plifier’s substantially, 
or using a larger value of cathode re- 
sistance in this stage 


When 


receivetl 


across 


ca- 


boost voltage 


screen resistor 


troubles that can cause ex- 
cessive width include open width con- 
trol (input) to the 
horizontal amplifier (possibly due to a 


Circuit 


and excessive drive 


loss of capacitance 
charge capacitor) 


Height Troubles 


The commonest trouble 
when height is insufficient is a loss of 
emission in a tube: most often the ver- 
tical amplifier, sometimes the vertical 
oscillator, low-voltage rectifier, or a 
horizontal circuit tube in cases where 
the “B+” boost voltage is applied to 
the vertical section 

Leakage in the vertical charge-dis- 
charge capacitor (C.., Fig. 3) will often 
manifest itself in a loss in height and a 
compression of the bottom half of the 
picture; loss in height and compression 
of the top half of the picture may be 
due to heater-cathode leakage in the 
vertical amplifier tube 

Other fairly common sources of trou- 


in the charge-dis- 


source of 


ble include: open or leaky coupling 
capacitor; open or shorted cathode by- 
pass capacitor in the vertical ampli- 
fier; (excessive or inadequate height 


may be produced by a shorted capaci- 
tor); open or increase in the 
ance of a vertical amplifier decoupling 
resistor; increase in value of the re 
sistor in series with the height control 
(Rus, Fig. 3). A defective blocking 


resist- 


oscillator or vertical output  trans- 
former may be the source of reduced 
height. So can a faulty vertical yoke 


(a trapezoidal raster 
in such a case) 


will be produced 


It is often desired to obtain a rela- 
tively slight increase in height, with 
adequate linearity When tube sub- 
stitutions are unable to provide this 


achieved in 
reducing the value of 
with the height 
range of control 


the height increase may be 
many cases by 
the resistor in series 
control A changed 
results which (in 
better linearity at optimum height 
settings. A small reduction in the ca- 
pacitance of the charge-discharge ca- 


some cases) 


permits 


pacitor in the vertical oscillator cir- 
cuit will also increase height, at the 
expense of a slight amount of non- 


linearity 

When reductions in high voltage are 
made (as previously described), height 
as well as width will be increased 
Definition as well as brilliance will, of 
course, be impaired if the reduction in 
high voltage is too great Sometimes 
the voltage fed to the plate(s) of the 


vertical oscillator may be raised to 


Fig. 3. Representat.ve vertical sweep circuit, used in Westinghouse mode! H-223 
TV receiver. The paris drawn in heavily are frequent causes of height troubles. 
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some extent, to increase the vertical 
sweep 

Excessive picture height that cannot 
be restored to normal by suitable 
height and linearity control adjust- 
ments may be caused by a decrease in 
the value of the resistor in series with 
the height control, reduction in the 
capacitance of the charge-discharge 
capacitor, shorted cathode bypass ca- 
pacitor in the vertical amplifier or high 
line voltage combined with a slightly 
“hopped-up” yoke and power trans- 
former (these components may both 
have outputs on the plus side of their 
One make of yoke delivers 

much as 2%-inches more height 
than others—a design variation that 
can cause trouble 

When no obvious circuit fault needs 
correction, height may be reduced by 
increasing the capacitance of the 
charge-discharge capacitor, or the high 
voltage may be increased by removing 
any capacitor present across the width 
using a smaller capacitance 


~V- 


tolerances) 


coil, or 
here, 


Carrier-Current Receiver 
(Continued from page 53) 
j 


R» until the first half of V. (S, still 
on) just cuts off. This will be evidenced 
by a sudden background 
noise or the audio tone if the trans- 
mitter is still modulated by it. A read- 
ing taken from point F to ground 
should indicate a negative voltage be- 
tween 1.8 and 2.5 volts, probably just 
under 2 volts. Since the voltage meas- 
ured at this will depend upon 
the proximity of the transmitter, as 
will the setting of R. when in service 
Ry» may have to be readjusted when- 
ever the receiver is moved to a new 
location. This can be conveniently done 
through the perforations in the top 
with a long TV alignment 
As mentioned previously, off-carrier 
noise suppression will be ineffective 
with fringe signal conditions 
this type limite affect noise 
under signal conditions in any case, 
nothing is lost with weak signals and 
8, in the “off” position. If S, were left 
on, the output would be con- 
siderably reduced, perhaps cut off en- 
tirely 

When it is known for 
will 
distance (in 
city blocks at 
mitter, a value of 
satisfactory for R 
up operation a 
would be bette 

Assuming that all of the instruc- 
tions have been adhered to closely, 
there should be no difficulty in operat- 
ing this type receiver. —~0- 


increase in 


point 


cove! tool 


Since 
does not 


audio 


sure that the 
operated at 
excess of several 
from the trans- 
10,000 ohms will be 
otherwise for close- 
20,000 ohms 


receive! always be 
some 


least) 


value of 


DON’T MISS OUR 
Historic Phono Exhibit 


NEW YORK AUDIO FAIR 
Room 514 Hotel New Yorker 
October 13, 14, 15, 16 


Cctober, 1955 


Hi-Fi and Hi-Price aren't Siamese Twins 


THE NEW imporTEeD 7e-tone™f 


TO YOU. NOW YOU CAN GET PROFESSIONAL 
ALWAYS WANTED — AT PRICES YOU 


iS OUT TO PROVE THIS 


FEATURES YOU 


WILL GLADLY PAY 


SEE THIS “BEST VALUE” SELECTION OF DANISH, ENGLISH AND W. GERMAN 
Hi-Fi EQUIPMENT AT THE CHICAGO HIGH FIDELITY SHOW SEPTEMBER 30- 
OCTOBER 2, ROOM 709 and THE NEW YORK AUDIO FAIR OCTOBER 13-16, 


ROOM 502, OR CONTACT YOUR AUDIO DISTRIBUTOR, 


whi RECORD CHANGERS ARE PREFERRED BY OVER 85% OF THE 

Snpetane= CONTINENTAL HI-Fl MANUFACTURERS. 

A truly mechanical brain, plays any odd size record between 6” and 12” 

© Long professional type pick-up arm with plug-in shell to American 

standards « World's best shaded 4-pole phono motor « poctery tuned 
\ 


spring suspension double chassis © Practically free of rum 


ie and 


acoustic feedback « Muting switch « Automatic shutoff ¢ Two spindles 
— long for changer and short for manual player use « Many other 


features and models. 


= 


Audiophile Net $59.50 


45 RPM Automatic Spindle (ADD.) Net $3.50 


NEW Fen-tone DS, 350 LO-Z PROFESSIONAL MAGNETIC CARTRIDGE 
Works on any load over 1000 ohms © 30 mV/4.4 cm/sec. output, due to 
B-poles « Highest 5x104 cm/dyne lateral compliance « Response 20-—~ 
16,000 cps fiat + 2 db then gradually rising to over 20,000 cps. 


Audiophile Net: 
B&0 Reversible, Sliver Label! (2 sapphire jewels) a 
B40 Reversible, Gold Label (1 diamond, sapphire) 
B&O Single, Silver Label (1 sapphire jewel) 
B&O Single, Gold Label (1 diamond jewel) 


THE NEW MINIATURE Fentone BLUE RIBBON STUDIO TYPE 
VELOCITY MICROPHONES. TRULY PROFESSIONAL MIKES AT 


INCOMPARABLE LOW PRICES. 


“RESLO” DUAL IMPEDANCE MIKES — PROPER IMPEDANCE SELECTED BY 


PLUGGING IN PROPER CABLE. « 
ribbon with no audible resonance. ¢ Respons 


Shockproof 


miniature duraluminum 
e 30 — 15,000 cps = 2 db 


¢ Bi-directional pattern easily changed to directional or close talk by 


use of internal pads 
“BBO 


© Triple blast screen 


sYMruony 


Be0-00 1T HAS A 3-WAY SWITCH: “T” (Close talk); 
Resio Celeste” 
Resio ‘Symphony’ 250/600 ohms (no mutin 
840-50 50 ohms impedance — 


CELSoTS 
switch) 


30/50 ohms and Hi-Z with muting switch — Audi 


ing. © Sensitivity 58 db 


50 A BI-DIRECTIONAL MIKE WITH CHARACTERISTICS SIMILAR TO 
THE RESLO BUT WITH EVEN GREATER SENSITIVITY 


INSTEAD OF PADS 
“M" (music) and “O"* (off) 


ie Net $48.95 
— Audiophile Net $48.95 


udiophile Net $48.95 


Fertone woren xs Tart vecK 


Driven by three AC motors. ¢ 742 ips speed, dual tracks. ¢ 39% ips con 
version pulley available. « All-electrical push-button switching and 
braking. « Frequency response better than 50 — 10,000 cps. « W and 
FLUTTER less than 3%. Audiophile Net: $59.50 


Fen-tone TPR-1 TAPE PREAMPLIFIER 


Bias frequency 50 — 60 kc, adjustable. « Signal to noise ratio: better 
than — 55 db. « Power supply on separate Chassis. ¢ High impedance 


(1 volt) ae 
diophile Net: $39.50 — In prefabricated kit form: $34.50 
THE NEW LARGE MOTEK K? 2-SPEED UNIT WILL SOON BE AVAILABLE ALSO 


Fen-tone “BRENELL” Hi-Fi TAPE DECK 


A FOOLPROOF 3-SPEED UNIT FOR LIFETIME 

~* Three speeds 
e Frequency Response: 
« Playing Time 


© Three independent AC motors, « Dual tracks — 7” reels 


USE. 
7% \ps 
§0-12000 
1 hour 


15 Ips 
30-15000 
ie hour 


© Positive 


interiock of all switching and braking mechanisms, including automatic 


inch-roller and pressure pad sssembly 
Proning e Simple two-knob operation: The 
“Rewind” (within 45 seconds); the right 
“Off.” © WOW and FLUTTER less than 2% 
mumetal shields for hum4+ree operation Hi-Z Record/Playback head w 


e Instantaneous mechanical 
left for “Fast Forward” and 
for “Record/Playback” and 

© High fidelity heads have 
ith adjustable azimuth, ideal 


for all makes of pre-recorded tapes. « Heavy Duraluminum base plate 15” « 1142". « Highest qualit 


precision workmanship. 


Our PRO-2 Hi-Fi Pre-amplifier for Motek and Breneli decks featuring 


ATTENTION PRERECORDED TAPE USERS: 
E independent equilization curves is now also available. 


—E 


Audiophile Net $79. 


All prices slightly higher on the West Coast. 


15 MOORE STREET 
NEW YORK 4, N.Y 


FENTON COMPANY 


HARVEY 


PRESENTS 


HALLICRAFTERS 


LATEST EQUIPMENT 
FOR AM, CW, AND SSB 


Model SX-96 RECEIVER 


A double convertion AM, CW, and $58 receiver with 
selectable sidebond and temperature compensated 
high eaqvency ecscilioter and crystal controtied 
second conversion escillcters. Covers standard 
broadcast and 3 shortwave bends: 1720 ke te 34 
mec. Precision-geored drives weed on both moin 
tuning end bendspread dicis. Controls inciude 
sensitivity, bend-selector, volume, tuning, AVC 
on/ett, nolse lim on/off, AM-CW.SSB selector, 
berdsepread, veriable selectivity, pitch control, etc 
Hos S-meter calibrated in S-.units, db, and micro 
volts. Has phone jock ond specker terminals. Power 
supply is built-in, Cosed in grey- block stee! cobinet 
with brushed chrome knob trim 

Complete with tubes (lees specker) $249°5 
Medel B-46A speaker for above in cabinet te 
match $19.95 


Model HT-31 
LINEAR POWER AMPLIFIER 


"Telk power” of a 


The one kw conventional! AM 
transmitier in one compact pockage, Full band 
switch power emplifier covering 80 to 10 meters 
that’s easy te drive, highly stable, extremely ver 
sotile, and engineered te Hellicrafters’ world 
famous avality. Pewer input — 500 te 510 watts 
Power Ovtput—330 P.E.P. on 80 with slightly less 
on 10 meters, Continuous frequency coverage from 
3.4 Me. te 30 Mec, The input system is designed to 
be fed from @ 50-70 ohm unbelanced line and 
requires @ maximum ef 10 watts drive on 80 meters 
Balanced.grid tank circuit provides all-band neu 
tralizetion, Continveusly variable pi-network ov! 
put tank circuit provides @ high degree of hormeni« 


suppression Complete with tubes $39500 


Model HT-30 
TRANSMITTER / EXCITER 


Teps in single side bend suppressed-carrier trans 


mission, plus AM and CW, in one compact, stable 
high-efficiency unit ently 18 by 9%, by 12 Inches 
Proven +./. selective-filter system used by major 
commercial communications companies assures con 
tinved suppression of unwanted side band energy 
in comperison tystems employing audio and +f 
phosing devices whose unwonted side bond energy 
and distertion products are always auestionable 
Built-in V.F.O. roads directly in kilecycles. 35 
watts power ovipyt. Full bend switching for 80, 
40, 20, and 10 meters 


Complete with roves 495° 


Write for HARVEY’s Free 
HAM CATALOG 


NOTE: Prices Net, F.0.8., N.Y.C. 
Subject te change without notice. 
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ASA SOUND STANDARD 


The American Standards Associa- 
tion, 70 East 45th Street, New York 17, 
N. Y. has just published “American 
Standard Method for Specifying the 
Characteristics of Analyzers Used for 
the Analysis of Sounds and Vibrations,” 
Z24.15-1955. 

The standard has been prepared to 
help the user and manufacturer of 
analyzers not restricted to octave 
bands, as a much finer analysis is desir- 
able for detecting some noises and re- 
ducing them at the starting point. 

Different types of analyzers are de- 


fined in the document and character- 
istics are given for each. The standard 
deals with their frequency ranges, 
bandwidths, transient responses, input 
and output voltages and impedances, 
type of indications, power require- 
ments, and extraneous influences 

The price of this new standard is 50 
cents a copy It is available direct 
from the Association 


MEASURING ATTENUATION 

Shielding, Inc. of Riverside, New Jer- 
sey has issued details on a unique “do- 
it-yourself"” procedure for measuring 
attenuation of shielding enclosures 

The method described provides at- 
tenuation measurements in the aver- 
age plant laboratory over the frequen- 
cy range of 100 ke. to 1000 me. The 
method covered requires a minimum of 
equipment and will permit repeated 
measurements to be made in accord- 
ance with the latest military specifi- 
cations for shielding enclosures 

Details on the test procedure and ad- 
ditional material on shielding enclos- 
ures will be supplied by the company 
on request, 


NORELCO COUNTER 

A new, 4-page folder that gives com- 
plete data on the Norelco PW 4010 
“Pocket Battery Monitor” is now avail- 
able without charge from the Research 
and Instruments Division, 
North American Philips Company, Inc 
750 S. Fulton Ave., Mount Vernon, 
New York 

Technical information covers opera- 
tion, sensitivity, tubes, and batteries 
Details on accessories are also included 
The instrument is used for radioactive 
surveying, tracer and contamination 
investigations, intensity checking, and 
asurements in labora- 


Control 


exposure me 


tories. 


TRANSISTOR FLYER 
Lafayette Radio, 100 Sixth Avenue, 
New York 13, N. Y. has recently is- 
sued a four-page flyer covering transis- 
tors and components for use in transis- 
torized equipment. 


RADIO TRANSMITTER AND 
RECEIVER SETS 


A womondous Gov't Surplus Bergein ALL MEW in original box, 

Consiete of « type CW-SI063A Trenemitter ~ 2000 te 9050 KC, « 
CW-S1A Receiver ~ 195 te 19575 KC range plus off transmitter 
and receiver coils and beues. A Dynemeter-Filter anit, Antenne 

Reley, Trenemitter Contre! Bex, Receiver Switch Box, Receiver 
Remote Teming Contrel, Test Meter, Antenne Loop Contral, pine 

oll tubes and spares. Complete ond ready te eperate 


on 12 Volt coreeat, Hes 7) pepe mare! and off 
| 


wiring dlegrams. Made by Western Electric tor 
i? HAND MIKE 


USAF type. Mos thumb 
Control button an | am be Geed fa 
rocerding, public 


aidress, etc. Comes 
with 2 1, rubber cord and plug. Used bu 95 
checked ovt ond serviceable. «6.6 sees 


COVT SURPLUS EE8 
SIGNAL CORPS 


ELD TELEPHONE 


A private phone ar intercom system. Eosy 
fe operate. Use any place that portable, 2 
woy communication is desired. Gives clear 
reception up te 15 miles. Operates an twe 
standard batteries. Several phones moy be 
ved an the same line, Set contoins o ring- 


ing generotar, leother corrying GA. 
case ord phone. Eoch set is = 
reconditioned & checked-ow. ¢ 
Complete circuit — Set of 2 é 


T-26 Chest Phones ond Ear Phones for use with above 
set. Plug into field phone. Leoves hands free. Hos a 
3-wey switch. New. $7.50 


Highly sensitive, 
vandle 


Novy Sound Powered Phones -2- 
communication within a radius of one-half mile. Each 
set includes 2 phones on chest plate, 2 head sets, 
switches, and approximately 35 feet of cable. $9.95 
per set 


Ideal for any 


Poy by Money Order or Check. P.0."s occepted from DEB firms. 
SOS deposit with C.0.D.'s Prices F.0.8. Les Angeles. 


PALLE 


LEARN TV 


the practical way 


BUILD 4. %eu 
TRANSVision 


an 2263 £. VERNON AVE, Dept RT-10 
Les Angeles 58, Californie 


*THIS MODEST INVESTMENT 
gets you started on a most fas- 
cinating project — 
the new “E” type Trans n 
TV Kit in easy stages. For $15 
you get PACKAGE 1 (standard 
first package for all new “E 


assembling 


PROFIT 3 WAYS: 


kits). This package gives " iu leera TV 

the BASIC CHASSIS and required 50 
first-stage TV COMPONENTS 2 Seve te % 
with complete instructior Bb ” 

When ready, you order the {3 Prepore for COLOR TV 


neat stage (pkg *2), et 


R F Shows 8 Great TV Kits: 


EXCLUSIVE, Only Transvision TV Kits 
xaro® 


are adaptable to UNF. Ideal for 


FRINGE AREAS Me Previews Technical 
Keowledge required. Write now! 


TRANSVision 


NEW ROCHELLE, WN. Y. 
-~— we MAIL THIS COUPON TODAY « = = 
gana INC, NEW ROCHELLE, WY. Dept. N-10 


40 lovng $ deposit Send stonderd we 
Facuace *1 ‘wih oll instruction Material, Belence C.0.0 
: CD Send FREE copy of your new TY Kit Cotaleg, : 
8 Nome 5 
' Address ' 
on Srote ' 
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RADIO & TELEVISION NEWS 


In addition to listing a wide selec- 
tion of transistors, the flyer lists tran- 
sistor transformers, miniature and sub- 
miniature components, kits for build- 
ing transistorized code practice oscil- 
lators and radio receivers, books on 
transistors, etc. Schematic diagrams 
of several simple circuits using tran- 
sistors are also included 


GERMANIUM POWER RECTIFIERS 

International Rectifier Corporation, 
1521 E. Grand Avenue, El Segundo, 
California has published a new bulletin 
which lists the ratings and specifica- 
tions on its line of germanium power 
rectifiers. 

3ulletin CPR-1 describes two styles 
of the line; the Style C natural convec- 
tion cooled, and the Style F, fan cooled. 
Also included in this bulletin are the 
complete operating instructions and 
the typical dynamic characteristic 
curves for these two styles 

A copy of Bulletin GPR-1 is avail- 
able on letterhead request to the com- 
pany. 

CONDENSED CATALOGUE 

Electronic Instrument Co., Inc., 84 
Withers Street, Brooklyn 11, New 
York has announced the availability 
of anew #6%-envelope size condensed 
catalogue which describes the high- 
light features of the complete Zico kit 
and instrument line of 46 models. 

Printed in red-and-black, the cata- 
logue is laid out in a manner to facil- 
itate addressing by the company's au- 


Just Out 


thorized distributors or to “ride free” 
as an envelope stuffer 

Although not intended to replace 
the firm's regular catalogue, the new 
mailing piece does help reduce jobbers’ 
mailing costs in reminding their cus- 
tomers about the line 

For full details on how 
densed catalogues may be 
write the company direct 


these con- 
obtained, 


TRANSISTOR APPLICATIONS 

The construction of a frequency 
meter using transistors instead of 
vacuum tubes is described in an Army 
Signal Corps research report just re- 
leased to the industry through the Of- 
fice of Technical Services, U.S. Depart- 
ment of Commerce 

The results of the preliminary re- 
search, details of design and construc- 
tion of the frequency meter, and the 
conclusions reached as to transistor 
application are given in the report, PB 
111610 “Application of Transistors to 
Electronic Counting Equipment.” The 
report, containing 77 pages with cir- 
cuit diagrams, drawings, and photo- 
graphs, may be obtained from OTS for 
$2.00 a copy, Washington 25, D. C. 
Payment must accompany all orders. 


DEUTSCH CONNECTORS 
A new data sheet describing its line 
of electrical “quick-disconnect” con- 
nectors has been issued by The Deutsch 
Company, 7000 Avalon Blvd., Los An- 
geles, California 
(Continued on page 170) 


New VU Magnemite” 


Portable Tape Recorder 


Now you can consistently make profesional 
recordings under the most gruelling field con- 
ditions. Tapes will faultlessly play back on all 
professional and home recorders. Ruggedly 
designed for maximum dependability and top- 
notch efficiency. Combi limited versatility 
of performance with extreme simplicity of op- 
erotion. Choice of fourteen models available 
for every conceivable application. 


incorporates a multi-purpose VU monitoring 
meter for precise setting of recording level 
without earphone monitoring. Meter also occu- 
rately indi diti of “A” and “6” 
batteries. Five single speeds as well as two, 
three and 4speed models available. Units 
weigh only 19 Ibs. with batteries and measure 
6" « 9%" « 14%". Higher speed models 
meet NARTB stonderds. All recorders are 
gvoranteed for One Full Year. 

For complete technical specifications and direct 

factory prices write to Dept. RT 


AMPLIFIER CORP. of AMERI 


78 8B 


CA 
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_ New ADDITIONAL 1955 TV Volume 


1955 
Television 


2 


The new ADDITIONAL 1966 
manual includes material almost to the minute 
pages 

Special price, each 


jant manual has 102 


changes, double-size circuits 
pat ¢ —a 


of service data, 


ADDITIONAL 


+ ae 
. Le 
= 


AMAZING BARGAIN 
1955 TV rianuals the 
(over all sets of all im- 
New 1956 TV 
volume gives you the very latest material 
Your price for this mammoth manual is 
only $8. Supreme super values defy compe- 
tition at only $3) 
I af h 
from 1047 


eireuitea 


Sujr twin ire 


scoop of the year 
makes 


portant ADDITIONAL 


Each prior-year manual 


has a whole year of service material 
volume covers different material 
to latest Include 
ment voltage 


1055 sets slign 
wavetorma 


charts, ser 


hints, changes, and double-spread diagrams 


TELEVISION SERVICING COURSE 


course help you in 
complete 


Let this new 
Amazing bargain 
all lessons 


Giant in 


topics just like a $200.00 correspondence course 


eascns on picture 


UNF, 
problems, 


fau 
short-cuts align 


antenna 


trouble-shooting, 


Practically tell you how to 
make every repair More 
pages diagrame, 
more service data per dol 
Get the best 


SUPREMI 


TV servicing 
full price for 
oth in 


mor 
only $3 - . 


size mamn scope, 
lar of cost 
Its, circuits 


ment facts 


adjustments, 


‘ “ae. Cy 
hints, ser ke 


LARGE MANUAL COVERS NEWEST 1955 TV SETS 
EARLIER TV VOLUMES STILL SOLD AT ONLY $3 


ALL NEEDED TV DATA 


Supreme TV manuals supply all needed 
service material on every 1 set of every 
important manufacturer. Here is helpful 
practical, factory-prepared data. It will 
really make TV servicing and adjustment 
easy for you. Join 146,000 servicemen who 
use, benefit, and with SUPREME 
service manuals. In these manuals you get 
correct factory-checked circuits, alignment 
procedure ourves, ser hints 
recommended changes, voltage charts, wave 
forma, and dozens of double-page diagramea 
Here ia your TV service material to hely 
you do expert work double-quick: and 
priced at only $3 per annual Ie 
ready to repair any model by carrying im 
your car all ten TV volumes listed in « 
pon below. Or try one of the new 1966 TV 
manuals to see what an amazing bargain 
you get for only $8. Send coupon for prompt 
shipment or ask your jobber 


save 


respotee we 


volume 


ou 


test 
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me meryth 


Metisat 
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ulnes 


parts lis 
and 


about 19¢ 


ood Soioy 


Supreme Publications 


Sold by All Leading Parts 


October, 1955 


llere is your com ' 
ed KAD diagram 

to pre- var old-timers ue , it 0 

¢ combinat ' 

tonal 


horean prices 
kvery Madio 


pages 
complete list of these low priced man 


DIAGRAMS on ——— hare 
Lahurrenatmo 


NO-RISK TRIAL ORDER COUPON 


MS 


all 
ce data 
radio 


Radio Diagram Manuals | 
New 1955 RadioManual §2 
C) 1964 Radic Manual, $2.50 
1953 Diagrams 
1952 Radio / onty 
1961 Diagrams $2.50 
1950 Manual \ cacH 
1949 Radio 


1946 

1947 

1946 

1942 

1939 cacH 
1926-1938 Manual, $2.50 
Radic snd TV Master index, 26 


ne from 


ion “ 
I oad at 
for most vol 
ontains larger 
led alignment facts 
value trimmers 
helpful service hints 
in S*%enll inet 
Bee coupon at righ 


Only $2 
manual 
bee 


wine 


toa 
1940 


Radic Manuals 


Jobbers 


SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Pork, ILL. 


Radio manuals 


Rush TV: 


at 


antuuls checked below and 


left 


today 

Satisfaction guaranteed 
faerty 1965 TY, $3 
1963 TV Menus 

sa 1961 TV 


Additional 1966 TV, $3 
1964 TV Meo 63 

1962 Television Menus 
1950 Tetevision Manus!, $3 1948 TV. 
1946 TV, $3 1947 TY & FM, only 
New Tetevision Servicing Course, « 


mnplete 


lam enc! as Bend pustpaid 


] Sead C.0.D. | am enclosing 6 depusit 


THE NEW 


PRECTISTON 
8s 


HIGH 
ELECTRONIC 


with 3 way 


PEAK PEAK 


and 


TO 


RANGES TO 3200 VOLT 


VOLTAG 


SENSITIVITY VTIVM 
OHMMETER 


f 
5 


A compact wide range VTIVM-Ohmmeter 


for modern electronic circuit che 
the laboratory, on the product 
and for general 
Features include Peak-to-Peak 


cking in 
ion line 


service-maintenonce. 


voltage 


ranges which afford a new high in P-P 
reading accuracy of pulsed wave-forms 
in color or monochrome TV and similar 


applications. 


7 DISTINCTLY SEPARATE FUNCTIONS 
RANGES 


40 SELECTED, WIDE-SPREAD 


> 6 TRUE-ZERO-CENTER OC VOLT RANGES: 


Constant 2674 
0 1.2 %6 ‘ 
> 5 ELECTRONIC OHMMETER RANGES: 


Megs input gost \stance 
t 60 


+300 +1200 volts 


01000 10,000 ohms. 01-100 -1000 Megs 


> 6 PLUS and 6 MINUS DC VOLT RANGES: 
(Left-Hand-Zero) soossens 126 Megohms input 


0-1.2-6 


> 6 HIGH IMPEDANCE RMS AC i RANGES: 


0--1.2--6--12-60--300--1200 vo 
oe hg {ym ne Up to “tov 
300 V Ra 
70 mids 12000. i. 


ge 1 Meg. 


a ene, 67 mmfd. 


> : ts jorenenes P-P AC VOLT RANGES: 
6 160 800 


32 3200 voits 
ane Characteristics: U R to 160V ew 
6 Megs., 0) mmftd; V Range e 


70 mmtd, 3200V Range 
> 5 SPECIAL HIGH FREQUENCY PROBE 
0-1.2--6-12-.60--300 volts 


4 Megs., 67 mm d. 


Ms 
(Requires optional PRECISION RF-10AHF Probe) 


Probe input capacity: —approximately 


5 mmfd. 


© ONE UNIVERSAL COAX. AC-DC VIVM PROBE 
serves ali functions other than HF ranges. 


* PEAK-TO-PEAK ‘RE-SET"’ 


SH-BUTTON for 
rapid “zero’’ return of special electronically 


damped test circuit. 


© EXTRAAARGE S¥a” RUGGED PACE meter. 


200 wA sensitivity 22% accuracy. 
© 1% MULTIPLIERS and SHUNTS., 


MODEL 68; cematete with ctor battery 
ll 


} F cord 
Size: SM x7 we 


beeen 


Disses 


ACCESSORIES FOR THE MODEL 88 


RE-10A HF vacuum tube poses $ 
TV-8 69 Kilovolt safety hee 
$T-1 Snap-on foldaway tits 


PRECISION APPARATUS CO., 


170 


INC, 


Of interest to the 
ment, radio, television, and allied in- 
dustries, the new connectors are de- 
signed to be used where equipment re- 
quires frequent removal, repair, or re- 
placement; installation in cramped or 
inaccessible quarters; fast action; or 
where the equipment has to be con- 
nected and disconnected frequently. 

The bulietin also contains informa- 
tion on how the “quick-disconnect” 
feature works and a description of the 
insulation material, pin, and socket 
contacts. Specifications include a brief 
description of various shells and di- 
mensions on throughwall mounting and 
box mounting receptacles, straight and 
90 degree elbow plugs 

A copy of Bulletin PD-1 is available 
on request, 


electronic, instru- 


APPLICATIONS OF SOUND 
The Engineering Products Division, 
juilding 15-1, Radio Corporation of 
America, Camden, New Jersey has is- 
sued an attractive 12-page booklet 
which describes the key functions of 
industrial sound systems. 
Applications of sound 
equipment are briefly discussed and 
amply illustrated. Written in easy-to- 
read, non-technical language this 
booklet explains how sound can be 
used to simplify plant administration, 
coordinate production, improve em- 
ployee morale, provide effective voice 
control of all plant functions, and save 
valuable manpower. 
When writing for a copy 
booklet, specify Form 3I 


and typical 


of this 
please 12478. 
TAPE RECORDER USES 

Magnecord, Inc., 1101 South Kil- 
bourn Ave., Chicago 24, Illinois has 
published an attractive new booklet 
which outlines briefly 207 valuable uses 
for a tape the home, in 
business, in education, etc 

The booklet illustrates how 
simple it is to record and play back 
in addition to giving hints on splicing 
tape, preserving tape, and using a tape 
recorder for best results. 

This new booklet is available 
the Advertising Department of 
company for 25 cents a copy. 


recorder in 


also 


from 
the 


NEW GEE-LAR CATALOGUE 

Gee-Lar Manufacturing Company, 
819 Elm Street, Chicago, Illinois now 
has available copies of its fully-illus- 
trated 16-page brochure which will be 
distributed without charge to the 
radio-television industry. 

Detailed descriptions are provided on 
the firm’s line of TV and radio prod- 
ucts, including all kinds of knobs for 
replacement, experiment and original 
equipment use; switches, and other 
service items, 


CONTROL COMPONENTS 

A new four-page catalogue describ- 
ing a complete line of control com- 
ponents for industrial use is now be- 
ing offered by Automatic Electric 
Sales Corporation, 1033 West Van 
Buren Street, Chicago 7, Dlinois. 

Equipment listed includes stepping 


HERSHEL’S 


PRICE BUST!!! 


ALL-PURPOSE FIL. 


MYSTERY PACKAGE 


TRANSFORMER ELECTRONIC PARTS 
For Model Trains, Weld- § The Surprise of Your Life 
ing, Transmitters, ete. 
PRI. 117 v. 60 cyc. seo. FS. Pe Leet 
BSE Seep erste i 
Sv. 3A the ham, ete 
Sav. a9 wr > wks 

KIT 1, HARDWARE KIT 5, RESISTORS 

si QQolier ee 5475 
RADIO & TV 5S meg. Va te 
MAROWARE S watts 


KIT 2, CERAMICONS 


1 g° ASSORT- 


4-3 i 


#500". aude. 


KIT 6, R.F. CHOKES 


as ,Assonvae 3 O5e 


Kit 3, Volume Controls 


monree 915 


owiten 


KIT 7, TOGGLE & 
SLIDE SWITCHES 


25 ASSORTED $ 25 
DPST, DPOT 
SPST, ete. 


2s 
se trom 
— ”  ] meg. 
Se 
Kit 4, Rotary Switches 
Heie* ase $950: 
Suy at only 


KIT 8, PAPER & CAN 
CONDENSERS 


25 ASSORTED 2 $915 


+: o. 


so ys 00 © v- 


BUTTERFLY COND. 


TYPE A Free. Range 106 to 330 MC. 444" diameter 
Aluminum pilates (open Sese type with acorn 
socket mounted on stato 

TYPE @ Free Cone 135 to aes mc ove Diam 
erer ver ated brass pla 

Tyre c req. Range 300 te 1000 MC 21 “a 
eter an use 368AS Tube. Sliver Plated 

TYPE DO Freq. Range 300 to 1000 ae 244" diam 
eter Has clip * Xtal Detector 

Note The wide fre range availab ste These units 


made the finest tune 


mitters, receivers, treque ne 


uitra-nigh frequency trans- 


y meters and oscillators. 


Your Choice *4°5 


Hi GAIN DYNAMIC MIKE KIT 


Uses UTC. Transformer and Western 


Electric Mike. 


ideal for Hams, 


PA. 


CAP, Recording, Mobile Equip. 


—50 DB/80-7500 CPS. 
Diagram Furnished 


] 95 


SELL-OUT OFFER 


COMMAND TRANSMITTER 
Te amc. 7 To 9.1 
BRAND NEW W TUBES YOUR choree 


VARIABLE COND. 
2100 MMFD. DOUBLE SPACED. 


ARC-S 2.1 


2% «3% W. 1%, 


TERMS: Cash with order 


coo. at orders a peed F.0.8 


Minimum order 


or 25% feme—-Qeienms 
. Detroit. 


HERSHEL RADIO CO. oon.» 


5245 Grand River, 


Detroit 8, Mich. 


ALL ITEMS SHIPPED F.0.8. DETROIT 


Be sure to reserve your copy of 


RADIO & TELEVISION NEWS 


BIG November 


AUDIO ISSUE 


PREPARE FOR 
BROADCAST 
ELECTRONICS 


TELEVISION 


A GOOD JOB! 


ENGINEER 


RADIO SERVICING 


| Television 


Servicing 


(Approved for Veterans) 


SEND FOR FREE 


LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 


1425 EUTAW PLAC 


BE, BALT. 17, MD. 


RADIO & 


TELEVISION NEWS 


switches, relays, and key switches 
Descriptive matter covers the func- 
tions, specifications, and an illustra- 
tion of each relay and switch 


A copy of Circular 1843 will be for- 
warded without charge on request. 


ELECTRIC CORP. 
KLEIN PLIERS DATA faston, Pa “S.A 
= 


Mathias Klein & Sons, 7200 McCor- 
mick Road, Chicago 45, Illinois is now 
offering a compact folder which illus- 
trates and describes the most popular 
pliers in its line 

The folder is indexed to facilitate 
use Copies are available without 
charge to those requesting Bulletin 
No. 455 


~ 


MICROWAVE RELAY SYSTEMS 
A new 226-page service manual on 
wave propagation and other aspects of 
v.h.f. and microwave radio relay sys- 
tems has been prepared by the Govern- 


ment Service Department of RCA 
Service Company, Inc 


The publication, titled “Point-to- 
Point Radio Relay Systems—-44 mc. to 
13000 mec.” was originally published SOLDERING PERFORMANCE 
under contract for the Air Force which 
has approved the reprinting and com- 
mercial! sale of the volume 

The textbook was designed for use 
by electronic engineers, technicians, 5 SECOND HEAT TRIGGER CONTROL 
and students and is available from the Fingertip control brings 
Government Service Department of bn A Dre Dy. te Soantip ofl Hare's an 
RCA Service Company, Inc., Camden, gun. All Weller models heat need fo unplug... no 
N. J. at $2.00 each postpaid. In quan- in 5 seconds. wasted time or current, 
tities of ten of more, copies are $1.80 


each postpaid PERFECT BALANCE EXCLUSIVE TIP-GRIP 


Th clusive str lined : : 
DATA FOR URANIUM HUNTERS Gesign of Weller Guns Wiping action of tip-fastening 


Valuable data for uranium prospec- permits easy occess to nuts eliminates contect resistence 
tors is included in a 20-page, pocket- tight places, comfortable a one one Doet 
sized booklet being offered by Preci- handling ond precision 

soldering. 
sion Radiation Instruments, Inc., 422: 
W. Jefferson Bivd., Los Angeles 16, 


California 2 SPOTLIGHTS LONG-LIFE TIPS a 
Entitled “64 Questions and Answers Pre-focused dual spot- 


on Geiger Counters and Scintillators,” lights eliminate shadows Low cost Wellertips (i long 
the booklet covers in layman's terms inated bem tee seven or Seteres oroe™ 
such subjects as claim staking, gov- simultaneously. be changed in seconds 

ernment bonuses, assaying of radioac- otf = 
tive ores, aerial and ground surveys 
for uranium, oil and gas fields, effect 


of weather on radiation, uses of various ask your distributor for a demonstration 


types of instruments, and other inter- 


esting information ELECTRIC CORP. 


Copies of this booklet are free upon 
Easton, Pa. 
written request to the company oe eee 
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tors for fifty cents a copy. Following _~antmarerenprery mary 


the Fair, it will receive further dis- 


tribution through newsstand sales in 
< past of the cientin as eatlt be SCHEMATICS— CONVERSIONS Wg worn Finest 
hi-fi dealers’ sound studios, where it | FOR SURPLUS GEAR A A K l T Ss 
will sell for $1.00 a copy NEW LIST! MANY ADDITIONS! 

The directory will be sectionalized tit ¢. ned Bee ter onan explaining an RADIOS +N. tee ema sig 
with various portions devoted to edi- CSS TEST EQUIPMENT HI-FI 
torial material, listings of manufac- a. €. SOx 1228 Aisi ee 
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Advance copies will be sold to visi- ® Long and Shortwave Radio Kits 
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Phonograph: and Record Changer 


canmaaae eanene rectory of exhibitors at the New York 
« ¥ A 4 . BU Ray JEWEL—Battery only sousvvonowen Net $12.99 Audio Fair. 
gece tee Stans J sos ene eceosoes wo 4 Among the editorial contributors to 
' - es 6 on Se tae vie7s the directory will be Oliver Read, Edi- 
| eer ee 25° | | tor and Assistant Publisher of Rapio 
cL 6 om Riper rr i =a . : 
Walnut and wi 5's inne’ ABLE $12.50 & TELEVISION News, John Briggs, 
ge Oe et eee music critic of The New York Times, 
CATHODE RAY TUBE SPECIALS ine L J. Charles Fowler, editor of High-Fidelity, 
ore crvedeeeetnrnret $14.50 and C. G. McProud, editor of Audio 
: pee Manual 3 6 Magazine. 
: 41.00 
; 13.96 = 
; HSS Model OF eee vee eee neneees+-O C888 G-E TUBE CHART 
} ry PN > éaddedededées.ssces SOE The Tube Department of General 
a oe - ae fosteiogs cm request) — Electric Company has issued a selec- 
188 34 Ha +4 Manual .. ape reer; ep caees $41.97 tion chart which lists 40 of the com- 
16GP4A ’ 37.80 Push Button , 46.4 ’s 600 series-string receivi 
H +7.80 $30 ANSLEY 29 tube Chasse... $i pany s ma. series-string receiving 
. 39-80 TURNER AU phono cogyigge—Ust voce! repecs: type tubes, all of controlled heater 
33.00 Pir Stik eons Mp-over orden warm-up design, which is available 
d onette flip-over cartr . 7 
He BRAND NEW—Hi-Fi original cartons from any of the firm’s three regional 
E: ace a me fr pay s attontion h. cape offices of the equipment sales organiza- 
elagn » 2nar > 
: ~P-.- 2, AL, RU. a = tion of the de partme nt. 
$38 Delco and Gen. Motors Auto Radio parts in stock. The chart classifies the tubes ac- 
ry We aise carry & complete ime of popular makes of : 
3 Radio Tubes at SO 10 discount. Also many ether see- cording to elements; lists typical serv- 
= cial purpose and tranemitting types, and al! eiectronie . “ 
: BE st Cg ee s om wee heater se -r maximum - 
Sle . an screen issipation ratings; an 
PRICES SUBJECT TO CHANGE WITHOUT Ce es ey etodd aslen Vet ane BUN aa ss ; ’ 
NOTICE ca dae OS me ee Pete gives average characteristics. 
The chart may be obtained from the 
AUTROMSED OUSTRIBUTORS co 900. G-E Tube Department offices at 200 
Be Weld. Teon-master, Automatic and General Main Avenue, Clifton, N. J.; 3800 
North Milwaukee Ave., Chicago 41, 


Iil.; or 11840 West Olympic Blvd., Los 
Angeles 64, California. Ask for chart 


Save time — Step up New! Surplus! Only $197.50! 


for Labs! 


NEW CTC CATALOGUE 


Export! 
ffi . . Industrials! Cambridge Thermionic Corporation, 
e ciency in | Medicine! 445 Concord Avenue, Cambridge 38, 
Closed Circuit 


Mass. has just released a comprehen- 


Labe, hobbyists, industries ve sive new catalogue which has been 
ou ower telecas vetem! it . , rn 
eye’ ‘tap, tector ton primes ne wwin “y “ oo designated as Catalogue No. 500 
G-stage video amplifier and clipper, Write for The publication includes complete 
complete technical de 4 
a — specifications, actual size illustrations, 
Type Pea oe and schematic diagrams of all of the 
tes? TELEPHONE TaST SEY : company’s standard electronic and 
agw-io ee oosraes aectiven Corp . . 4 ‘ 
Here's a wealth of technical help with tutes ond aynamotor, New is, obi? or electrical components. Solder terminals 
for efficte ly b il 1 o - a ace ‘oF 
eign yore = oe we ey = $24.08 and swagers, terminal boards, hard- 
answers siready worked out by the SPECIAL! LZ “S” BAND TEST SETI are ; > r ‘ . “Ms 
country’s top electronics meal—heip Complete with tubes and meter tx- ware ’ insulate d te rminals, coil for ms 
that con save you hours of research cellent comdition Worth three times $9950 and wound coils, and capacitors are 
and experimentation! the price! 
You'll find electronics mathematics BC.733D RECEIVER each given a complete section and full 
and theory in concise form—desiagn preeti for With tubes and crystal. Less dynamotor, and filter ate . . war . ‘ , , . 
hundreds of pieces of electronics ominenbawend Used, good condition..... ceeaeeeeeeee oes os details for ordering the many types of 


even the results of advanced electronic experiments 1 ac are inc » 
’ sdvanced ele nic experiment Fecemnone HBO mid. 150, each unit are included 


e 
Radio, television, faceimile, sound, nd scores of | 2.98 Tn 
other Phases of slectronice are covered—and it's all | Se ee Cer he, eee The catalogue is three-hole punched 
ConSonaSG, Gussived, ane Enseees fer quick, enty ese. $46 TEST SET: Limited quant. Rncel. Only. $29.80 for easy reference and filing and is 
WEAV MOBILE ANTENN " , 
ELECTRONICS DESIGN LIBRARY Rtued set Markl ridenl for nome. vertieg mo available upon written request to the 
Edited by Markus and Zeluff, Electronics Magazine Untweatente babsltie tase’ Sinate bo te moran ing. company 
4 vols., 2161 pp., 9 « 12, 3534 iMustrations Bering height 04. ‘ime "hew ie orgs "j398 . 
Contains 1083 articles culled from recent issues box. A $15.00 value. Only. 
of Electronics—the cream of information essential BC-1333 MARKER BEABON aebate ' Excel. $24.96 SUPREME “MASTER INDEX" 
- 6 ol « a aC RESISTOR: T 72, 05, 13 m- Spee . nm . 
to design of electronics ify, New, Pine iat shompie entonma oat. » $1 os Supreme Publications, 1760 Balsam 
Special price equipment The 4 hig vol- | Uae estat we 
saves you $6.00 yr are F lecwonics for HYDROGEN-ANNEALLED MU-MET AL! rie Rea {3 Road, Highland Park, Ilinois is offer- 
Regular cata, ey iene a tin ‘Siso be ‘ined fog SP and "similar type | SSS° ing readers of this magazine a copy 
Seeks sotete Electronics Manual for Ra- | ae of its latest “1955 Master Index” cover- 
$19.00; under ae oe ph try r9ry bente 94v nade f=. cupply oft 110¥ AC primary ing all of the frm’ s radio and televi- 
this offer, price : . a SlCerlon C 2 inte . lor 3 ; é als 
is «only $33.00, Engineers Ship. wt. ‘> ibs, With tastrention éeth..s, $295 sion manuals. : ’ 1] 
pM A BASY Teams! 1-222 SIGNAL GENERATOR-MICROVOLTER, Although the index is normally 
‘ Pree y 0-290 Co lete wi > ‘ ‘ ve] os . , 
Wy DATS FREE EXAMINATION [Ml Ridiapig hE pin. ug 51 I sleet can eam ai 
and e ywer supp , incall Cetinem otae Ame 
1 eee Excellent cond.” Cont the Son. eseren. $3995 TELEVISION News readers may obtain a 
| teow tae Book Co., Inc., SERER SESE SEES ree copy by sending a 5 cent stamp, to 
10 West 42nd S*., New York CTION FINDER : 


ATIC DIRE 
' 5 ai RECEIVER H 

C8 DESIGN LIBRARY, In 16 days I will remit ee ee be ee oe. 
$4.00. plus few cents delivery, then $5.00 « month ws Sr te ww ests ._, 4 “rane: 


fend me for 10 days’ examination the ELE | 
" until $33.00 is paid. If not satiofied, 1 will return | 200-500 Ke. AND 550-1500 Ke 4 
| i Used, good cx : 


cover postage, to the publisher. 


MUELLER CATALOGUE 


thie commen’ same totes “9 “a mene Mare oa te Mueller Electric Company, 1583H 
TF + poae East 3ist Street, Cleveland 14, Ohio 
| CTPF PCO RD eeeeseeeneseesereaenues ais hake FSS. whee Ose, Oraee 83.08- has recently issued a new and revised 
| Address Cee Ob ese reeereeesereeeseseses shenge ae Nove Naw abpnasst catalogue covering its complete line of 
} ci eter e ee MONO: + + MONO. ee eeeess | electrical and electronic clips and in- 
! Company coveresees TEETITTTIiTiT Tire | sulators. , 
1 position Harjo » gales Co. The 18-page illustrated publication 
| Per price and terme outside UB. write MeQraw- Hill | Mailing ee? A382.8-20- Gagwecia saan covers all late revisions, including the 
a...) aapeeeeets >). Office-Warehouse Bert, B19. 3 w. VICTORY BLVD., company’s many new miniaturized and 
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special insulated clips. Catalogue No. 
180 is available free from the com- 


= ae A NEW PRODUCT 


WESTON INSTRUMENTS 
Weston Electrical Instrument Cor- 


: | u Volume Control 
poration, — 5 . e is —- by the makers Ne as + oe . 
a copy of its new Catalogue ‘ uw” Contact 
which fully illustrates and describes of the famous OISE Restorer 
the firm's complete line of ruggedized 


and sealed panel instruments in 1%”, NO-NOISE 


Oo 


2%", 3%”, and 4%” sizes; a.c., d.c., r.f., 
and thermo, in both commercial and - 
military types 


Instruments in the 2%”, 3%”, and 


roster and"an tatraneme taty Se No Noise B with PERMALFILN, 


readily opened and resealed using only Velame Contec! Cleans, lubricates, restores all tuners including 

. . pe . — - g y an water type. Won't change or affect capacities. in 
an ordinary screwdriver The booklet Contact Restorer ductance or resistance, nor harm insulations or 
includes information on design and with Permo-Film Precious metals, nor attack plastics. For television 


: tadio and FM. Eliminates all noige, oxidation and 
construction features and on the test Cleans, lubricates, protects Bid aint indefinitely 


not a carbon-tet solu N 
‘NCE “@ » > , > oc » 9 on-toxic, non-inflammable, in 
procedures employed by the company tion ou available in the IMI core, trouble-free performance $ 
to insure dependable accuracy in serv- now © 62. spray coe 6 oz. Aerosol Can 


ice under extremes of shock, vibration, Net to servicemen $2.25 Net to servicemen 


temperature, humidity, or general 2 Os. Sortie 
abuse Net to servicemen $1.00 


7 I ilable in 8 os. 
The new catalogue is available with- Se ee 
out charge on request. Please specify Nearest distributor 
Catalogue A38B when writing the oF write direct today 


company. 


80 METER NOVICE 40 METER NOVICE DOUBLING oS 4th) re | 25 
3701 «3708S «3717 3733-3741 E-X-T-E-.3-D-E-D TO 40 METERS | ict: of 10 7 


3702 3710-3718 37343742 | 71S) = 7189 6777S HDI E-X-T-E-N-D-E-D 

3703 3711 3719 1735 3743 7162 7160 7168 1% 7164 7192 

3704 «3712-3720 ere i ee, ee ee 3694 | wncicate One choles; subetitutions may be 

37053713372 Bi 2. oo a ae 35% — 

3706 371472 1738-3746 = i S78 3884 15% MINIMUM ORDER $2.50 

7156 71647172788 71% . NO COD'S 

a mG OD 3739-3747 | sy sess nog? | 3879 «SOS SMBS? 

3708 3716 3724 3740 3748 7188 7166 7174 7182 7190 71% 3500 «= 3686S « 38592 4 inctude Se PER CRYSTAL FOR POSTAGE 
sadhde 7199 | 3501 3587 3593 3599 | ret cines mail same day as receives. 
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Your Choice of Frequencies! Same Day Shipment! Satisfaction Guaranteed! 


Tremendous savings on CRYSTAL PACKAGES esis 1 sews 07'ce Sine ssiy/s 


octal tube bese 


ts of 10 of more. Ea 80) =—7688 3 7758 3 yess ’ yee 3 BOb year 
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The Best in Electronic Surplus! 


BARGAINS FOR HAMS, 
EXPERIMENTERS, INDUSTRIALS, 
AND EXPORTERS! 


50 WATT, 6-CHANNEL 
RADIOTELEPHONE 


ves Peesormernens BARGAIN ali the Pleasure 
Boats mg shout! This Trane- 
~ Aa. Receiver » part of SCHR-643) is 
heoutifully and ruggediy built Provides 6 fixed 
channels of crystal-control transmission and re- 
ception, in addition to manual tuning when de- 
sired, for recertion. Freq. range 1600 to 4500 
KC, excellent for 2-3 me marine bend. With 
recommended 12 VV. DC ior 24 V. DC) dyna- 
motor power supply will deliver 560-60 watts 
output. Supplied with instruction book, connect- 
ing cable, power supply constructional data, all 
tubes, all tested and guaranteed. See our Ad in 
Jane "65 Radio Telev. News for illustration and 
com pote data, or send for descriptive bulletial 
50 ADIOTELEPHONE (10-649 A, B, oF C), 
USED. wre ELLENT, as described 99 50 
above, Py Wt, 186 the, ACH . 
SAME AS ABOVE, NEW-UNUGED. HACII. $139.50 
PE-110 A, GB, or C POWER SUPPLY, for 110 V. 
60 eyeles AC operation, LIKE NEW condition 
$89.50 


gacn 
ng wd ata with apprepeiate lus connec - 
$14.50 


SELECTIVE RINGER for MOBILE 
or SHIP-TO-SHORE 
RADIOTELEPHONES 

Permitea Phone Operator to call your Radiotele- 
phone exclusively, when operator has a call for 
you, by rin i“. a bell or lighting « light. De- 
signed & M y Western Electric, MODEL LOTA, 
modern, compact and efficient. Can be attached 
to any receiver, paymprote Instruction ie sup- 

Dim.: 16 V9" Va” wide, 


ellie ‘buh’ Sis'3 ‘00 


OUR LOW PRICE-—-EACH 


12 V. DC DYNAMOTOR FOR 
HAM-MOBILE, MOBILE PA SYSTEMS, 
MARINE X'MTTRS, ETC. 


OUTPUT 625 V. OC at 225 ma. These Dynamotors 
are NEW-UNUSED, Sig. Corp. Type DM-35, and 
ruguedly designed for long service Ideally 
suited for application in portable or mobile trans- 
mitters, sound systems, ete Incorporates mtg. 
plate and Jones connectors. Dim: 8° long «x 
44" deep « 4° high. Shp wt. 17 ibe. PRICKD 
REAL LOW, tor New Material! 

gacn eeees , . ® 


wc TRANSCEIVER This ts « Watky-Tetky 
we edvertice’d In the June '55 teeue of this 
oe & result of which we've sold seores, 
* i @ Modulated ceciliater type 
put or © super-regen. with preeed- 
ting RP stage. Also includes « S-me eryetal cali 
stage, which ta very eful for TV service, ete. Units 
are sligttiy used exe vome condition, with ell tubes, 


diew 
Sh AT $22.0 


Ld eet se 
wes “an Teer ic 60 W “Lovosreands units. 
vek and root Por Horn oF Haft 
orn ‘ns freq. to 7,000 ope " 
nity” deep. Throat opening 1%” 
Diem Qinte mo hulp ry prox. © te 
shy 2 41.06 


cn s 
MICROPHONE, With 2 Stage Amptiner 
petructed for low frequency Artillery rund 
oF Detection application. Response widened 
ona Sutended by removing microphone from brass case 
joes 30 and Ly Fee (net supplied) in 2-Htege Pre- 
amplifier 
Shee. We ace Sitos 
e000 w R AMPLIFIERS, Hell Late De 
lor rugged feild use. Uses 4.805 
Power Tubes in push-pull parallel. Incorporated power 
supply uses selenium rectifiers for high wales, 
operates from A or 240 4 phase AC oo Wat 46 | 
oT r te full output Input Impec 
Ohme Dien: 


irs, gacHh $169 50 
OYNA motor. Will operate from 123 
mm te pretuee 110 volte et 355 ma intermittent duty 
peollent nobile eqpt Pxeellent Condition Unite 
) honed my 
* ' 


siz7s 
Pay To alte. TUSES, frit 


* 
details and drewin =e with each purchase Shope. Wt 
for 9 tubes thew 
SPECIAL Paice 3 ter $10.00 
BauSeCcH & cone FRONT-END LENS. for above, infra 
7 color corr ented. Speed v2.1, rL. O65 is nes 


rt. oda 
Yee mm wi Prepaid oe 


24-97 DC Ine 10 y 
1500 Va * output, ew 
a4. 


32 V¥. OC & tie v. AC ROTARY conventene Mia 
by Kate, for marine of farm Ve, 

input and oF ate ut Altering 

deliver up & 10 Wetts ) «nag to 
acne 


et BO Ihe 
ts ‘ 


4 Above Material * to Prior Sole. 25% 


inimum Deposit with All C.0.0.'s. Min. Or- 
der——$5.00. All Prices F.0.8. Our Address. 
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COMMUNICATIONS CO. 


3030 W. 21st Street, Brooklyn 24, N. Y. 
Phone: ES 2-4300 


174 


Standard Coil Tuner 
(Continued from page 58) 


spring mounted on the front of the 
coil support assembly is broken. As a 
result, the coil strips are no longer 
held in place properly. To repair this, 
the entire coil support assembly can be 
replaced 

The most annoying difficulty is the 
loss of the oscillator tuning slug “G,” 
particularly when its retaining spring, 
“Q” in Fig. 2, is also missing or broken. 
A generous supply of these items is in- 
cluded in the repair kit and many 
otherwise tedious and annoying repair 
jobs can be solved simply by the avail- 
ability of these relatively inexpensive 
parts. 

One frequent defect found in older 
turret tuners is a broken contact 
spring or cracked contact block. In Fig. 
2 the part marked “I” is the entire 
contact block assembly which includes 
the kidney-shaped contact springs all 
mounted in position. To replace this 
part, remove the two screws at the 
front and rear of the chassis which 
hold the assembly against the chassis. 
Then unsolder the edges and mating 
tabs which hold the side shield “P” in 
place and snap the shield plate out. 
Next, unsolder the locating tabs at 
the bottom of the contact block assem- 
bly “I” and gently slide this assem- 
bly upward and away from the main 
chassis. 

The new contact block assembly is 
first located in the two tabs, then held 
firmly by the two front and rear screws 
and finally, the edges are soldered to 
the main chassis. Be sure to replace 
the side shield plate as well as the 
bottom cover if the particular tuner 
uses one. 

In repairing the fine-tuning assem- 
bly it is important to first remove the 
screw holding the fine-tuner ground 
plate “K" to the chassis. After this 
part is removed, the outer shaft “C” 
together with the fine-tuning rotor 
blade can be slid forward and slipped 
off the main shaft. Always be sure to 
replace the forked spring “M” and the 
fiber washer behind it when reassem- 


Fig. 3. Standard Coil 
tuner parts replace- 
ment kit available 
at electronic parts 
distributors for the 
repair of defective 
tuners. All of the 
various parts shown 
are in large package. 


bling the fine-tuning portion. By the 
way, the ceramic disc which lies under 
the fine tuning rotor, item “L” in Fig. 
2, is also replaceable and is included in 
the kit of parts shown in Fig. 3. 

Not shown in Fig. 2 are the various 
i.f. coils and traps which are used on 
the different models, but they are in- 
cluded in the repair kit as well as the 
various critical r.f. chokes and neu- 
tralizing coils which make up the v.h-f. 
tuner circuit. 

Such important mechanical parts as 
the drum retainer springs, “H” in Fig. 
2, are also supplied and anyone who 
has ever tried to find one of those 
springs after incautiously letting it 
jump away, will appreciate this. A 
word of advice on removing these 
springs may help avoid cut faces, 
fingers, or other minor injuries. When 
prying the free end of the spring loose 
with a screwdriver, hold one finger 
firmly over the hooked end of the 
spring, pressing it against the chassis. 
It is also good practice to remove the 
screw holding the detent spring in 
place before trying to remove the drum 
assembly. 

Standard Coil tuners are identified 
as types “F,” “H,” “K,” “Q,” or “Q/R,” 
with different serial numbers assigned 
to each letter. For replacement parts 
purposes, the letter is sufficient for 
identification. 

As concerns the replacement of any 
of the electrical parts, it should be 
mentioned that whenever feasible, 
exact replacements should be used. 
Keeping location and lead length of 
individual coils or ceramic capacitors 
the same as originally found on the 
tuner will avoid any chance of regen- 
eration and eliminate the need for re- 
alignment of the entire tuner in many 
instances. 

Together with the replacement parts 
kit, data on the if. frequencies and 
other characteristics of the various 
tuner models is available. All this 
permits the service technician to do a 
large number of tuner repair jobs 
which previously would have meant 
either a complete new tuner or a 
long waiting period until the correct 
part was obtained from the set manu- 
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TELEPHONE EQUIPMENT 


RM-12 REMOTE CONTROL 
TELEPHONE OR RADIO— 


Equipment Contains EE-8 Field 
Telephone Ringing System, Hand- 
set, DB Meter, and Switching Sys- 
tem for monitoring of remote con- 


trot of Radio Sets 
wew: $2495 use: $9995 
EE-6 FIELD T PHONE— 

tdeal for private telephone system 
up te 15 miles for twe or more 


phones Has internal ringer & 
Handset Requires 2 flashlight 


USED, Cheteds nn. OUSOO 


80.72 SWITCHBOARD—i2 Line Portable, Local 

Batt., Monecord Magneto Type w/Night Alarm Beli 

Can be used with EE-8. 95 
. 


USED 
WIRE: Weatherproof Wire, Veto Pair 
500 F 
Copperweld Weatherproof, 2 Wire.. 


—$i. 75 5 Ft.—f1.0 
1200 Ft. $10.00 
Combat Wire W.130 eee Per Ft. ole 


BROADCAST 
RECEIVER 


NAVY TYPE—520—(500 KC 
NEW: $24.95-—Used: £14.95 
NAVY TYPE Receiver—6-9 
MC. Less Tubes. Used: $5.0 
BC- od 
ub a” 
R-28 are. = REC 
™ W Tubes Used: $1 
NAVY TYPE COMM TRANS —2.1-3 MC 


NAVY TYPE COMM. TRANS.—3.4 MC. 
BC-456 TRANSMITTER—5.3-7 M 


BC-459 Nevy Type TRANS.—7-9 MC. 


ctotoce’ 


TRANSFORMERS—115 V. 60 CYCLE P 


600 VCT/100 MA—4.3 V/S A $4.95 

650 VCT/50 MA-—6.3 V/2.5 6 (Reet. 6x5) | 

350 VCT/40 wA—6 3VvV/24 6 (Rect. 6x5) 

2500 V/.015 A; 2.8 V/178 A; A 5 

1890 V/12.6 MA Tapped 2.5 

1100 V/80 MA § VCT/3 

9 Volt CT—35 Ams Tapped 4.5 V 
rate windings—4 Amp each 


a ~ 600 VAC 200 MA 
;5 Vv. @ 
280. °. 250 VAC—50 MA, 24Vv. «TA 


; and 6.3 V. 
2 H-100—Price 4 


CURRENT TRANSFORMER—Ratio 150 toe 5; ~ 
60 ore West Style 81 R691 4.9 

CONSTANT VOLTAGE REGULATOR—II5 Veit 
cycle, 60 VA. Sela 230726 si2 


Choke 12.5 Hy/100 MA. 
Choke 15 Hy 165 MA., 
Choke 5 Hy/i50 MA 


125 Ohm 
. 8 Ohm 


BC-221 FREQUENCY CASE 


BC-221 FREQ CASE—Aly- 
minam Case for BC-221 or 
TS-164 Freq. METER-—W 
Voltage Regulator Supply 
using 1/VR-106—2 Ballast 
Tubes Relay, Cable, ete 
Front Comp. 9%" x 74" x 
7%". Rear Compartment 2” 


1) Shock- 
eontes new: $3.95 


REMOTE CONTROL UNITS: 

> 
RM-21 For 8C-669 Radic Set NEW! $4.95 
TRANSMITTER CONTROL BOX AVT.i5—With Batt 
Cable (10’), Control Cable (5’), Plugs, Fused Terminal 
Box. Controi Geox (5" «x 4” x 3"). Has Charge and 
Discharge 0.20 Ammeter, On & Of Sw. tor Generator 
& Trans. Also Mic. & Phone Jacks and 
Dash Mtg NEw . 
COD.515 Cable F /GC-069 Set to Pwr. Supply $2.75 
BC-375-191 Cables PL-59-6! or 64 ea. end. Each 
TCS Cables—Rec. to ?.S. or Trans. to P.S. Ea.: 2.75 


METERS: 


WESTON AC AMMETER: 


(Pictured) in portable leather case, 


with Test Leads, 2%”, 0-15 $5.95 


AC and 0-3 AC Seale 


DC AMMETER HOYT in portable 
metal case with Test Leads, 45)", Fan, 
Mirrored Seale 0.15 ADC 


0-3 REF AMMETER 18.128: 2%" Re 
0-8 Amp RF w Thermocouple 18-89; 2' 
6.15 AC-DC—2%)" Rd.; 18-122 
0-500 MA DOC—2',” Rd.; 18-22 
0-1 MA OC Simpson; 1%" Ra 

0-2 MA DC Westinghouse; 344” Rad 
0 

0 

0 


-20 MA DC Westinghouse; 3%" Ra 

-150 V. 60 cycle: Simpson: 35)” Rd 

-250 MA DC—Deljur, 3” Sa 

AUDIO OUTPUT Ranges 
0/1.5, 6, 15, @, 150 Velts AC Res.—4000 Ohms 
Plastic Case P/O 1-56 Test. NEW: $ USED: $4.05 


RECEIVER—TRANSMITTER 
BC-229/429-—RECEIVER TRF—With 3 Plug in 
Coils for Freq. 201 to 398; 2500-7700 KC; Six 
Tubes: 1 /37—1/38—3/39. Size: 16" x 
8” x 7”. With Schematic. Price. USED $6.95 
BC-230 TRANSMITTER—Voice modulated, with 
5 Plug in Coils for Freq. 2500 to 7700 KC. Four 
Tubes: 2/10y—2/45 & 0-1.5 RF Meter. Size: 
13” x 8’ x 7”. With Schematic 
Price USED $8. 95 
PLUGS te fit BC-229 or BC-230 Each: 7! 
CONTROL BOX F /BC.229 or BC-230. Ea ose 
TUNING KNOBS F/BC-229 or BC-429. Ea: O5¢ 
COILS F/Rec. 201-398; 2500-4150; 4150-7700 

Each: $1.75 

COILS F/Trans.—2500-3200; 3200.4000; 4000- 
5000; 5000-6210; 6210-7700 KC. Ea. Coil: £1 50 
SET of 5 Coils : $5.00 


ANTENNA EQUIPMENT 
MAST BASES—INSULATED: 
MP .22 BASE — (illustrated) tna. 
spring action; direction of bracket can 
be raised or lowered 5 
easily . 
MP-8-33 BASE—Insulated type with 
heavy coll spring and 5 dia. tne 


Requires 2” hole tor mount- $5. 95 
ing. Weight: © the 

MP.48 BASE—ineulated type base 
with heavy coll epring. Requires 1%” 


a — hole Weight $4.95 


MP.37 BASE—Iinsulated type with heavy coll spring. 
7” dia. insulator; requires 1%” hote for 


Weight: approx. 10 tbs... . 


MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, copper coated, painted in 1 ft. see- 
tions, serew-in type. ME-53 can be used to make any 
length with MS-52-51.50-40 for taper 
tion 


Larger Diameter Section: MS.54 


METER—Portable, Five 


mounting. 


DYNAMOTORS: 
HEAVY DUTY MOBILE DYNAMOTOR: 
DM.42—i4 V. input; output 1030 VOC—260 MA. & 
515 V. 215 MA. @ 6 VOC. Approx. half of Volt. 
NEW: $12.05-—-USED: $x.05 


OuTPUT pices 


ALL ITEMS PREVIOUSLY ADVERTISED 
STILL AYAILABLE—SEND FOR LIST! 


' ANTENNA RELAY 


UNIT _ 2-442 consists of 
switching relay, 0-10 RF tndica- 


vm Capacitor. New: 98s09 


FAIR RADIO SALES ‘ins: 


COAXIAL CABLE & CONNECTORS 
COAXIAL CABLE: Price Per Ft 100 
RG-8/U 51.5 Ohm (Special) 7 
RG-34 71 Ohme—145 Ft. Length $1 
RE Tractable Cord—3 Cond. £22, 10’ fi Ea 
CO0.1071 CORD—With PL.259 Plugs each end. 50 ohm 
coax 2? Ft. long. Prices: So¢ Each—Or in Lots of 10 
@ We Ea. 
PL.259—Plug. Ea. End & 32°—RG-54/U—58 ohm ‘0d 
80-239 Chassis Conn. 1/PL-259 (Removed) 3 for $1.00 
UG-21/U—Plug ea. ond & 32”°-—RG-11/U—75 ohm Swe 
UG.22/U—With 4” Coaxial Cable 50¢ 


FM RECEIVER 
27 to 38.9 MC 


Four Presetected Channels—F requency pb 27 te 
29.529 te 32-315 to nd c 
Complete with 16 Tubes 

2/12817; t/VR-180 

2/6AC7; 1/NE-20 and DC-i4 Crystal 1000 KC 

tal, Calibrator, and Speaker. Power required 

24 Vv. OC and 275 V. OC 150 MA Size 

1iM_” =a 1 

BC-923 RECEIVER , ew 

12 Volt DYNAMOTOR fer BC-9 i 
AC POWER SUPPLY, 115 Vv 66 TR 1/6C-923 33 fi 
PLUG for Rear of BC-923 1.00 


SOUTH MAIN ST 


OHIO 


RANGE BEAM FILTER 


NAVY TYPE—Similar te FL-4 & FL. 
30, 1020 eyele Acceptance or Rejection 
w PL-55 Cord & Plug for plugging inte 
output of Ree. Also Two output Phone 


— A fine piece of = $i .95 


FL-8 Filter, Used: $1 r al 5 Fitter 
$1.0 


BLANK PAPER TAPES FOR 
CODE RECORDERS 


™%” Wide, in 900 Foot Roelle—Prices 
6 Rolls 1/$1.00--30 Roles 18 


25¢ Each—or 
“60 Relies f $5.00 


PRACTICE CODE TAPES & 
TG-34A KEYER 


PRACTICE CODE TAPES—Code Training and Pree 
tice Inked Paper Tapes on 16MM 400 Ft. Reels tor 
Telegraph and Radio Operators. Fifteen (15) Meets te 
a Set-—-in Wood Case. For use with TG-34A or TG-10 


8. 
ss COMPLETE SET—Price $14.95 


TG-MA KEVER--115 of 230 Volts at 50 to 60 cyeles- 
an automatic wait ter reproducing audible te 

tiee signals previously recorded in ink on paper tape 
By use of the self conteined speaker. the unit will pre 
vide code practice signals te one of more persens-—or 
provide a keying oscitiater tor use with a hand hey 
Unit ts compact in portable carrying case, and complete 
with Tubes. Photo Cell and Operating Manual. Size 


x 15° 6". Shipping = $16.95 


SET OF 15 TAPES and TG-34A KEYER— 
BOTH: $30.00 
TG-10 KEYER—™"" function as TG. 4A—only 


larger—using 2 6N) 
2/681)7—1 S5U4G Tubes @ Phote Cell 


in standard Metal Cabinet, can be wy 
rack mtg. Size: 11" He 24” We tity ~ 
Price—USED. TESTED Onty 17. 95 


SOUND POWERED HEAD 
AND CHEST SET 


Navy YType—No Gatteries Required——ideal for TY 
Antenna tnetatiations and many other uses. 20 Ft 


Cord Used $3.95 a. 


Tested 
NOVICE BAND TRANSMITTER 
TRANSMITTER AND 
AUTOMATIC KEYER 
T-2t-—3.5 to 4 MC 50 Watt 
Crystal Contret porte) in Nevice 
PA 


& Oryetal 
VOC Keyer 
Size: 8,” = 


aan Book. nNiw $7.95 


BC-375 TRANSMITTER 
And TUNING UNITS 


BC.375 100 Watt TRANSMITTER—Voice CW-—free 
1900.127500 KC. by use of gies '6 in Jers 
Uses 1 i0y & 4° VT-4C Tubes ites 


leno Toning Unite—Pries USED $29.95 


TUNING UNITS For BC-375 & BC-1%1 


TU-S—1.5 MC te mC 
TU-6—3 te 4.5 MC 


BC.306 Antenna Tuner 
CABLES PL.64-61 or PL-60 Each End 


BEACON 
RECEIVER 


BC.1206 CM—200-400 KC., 
Seteheli Cartseon, operates 
5 Tubes, 

Size 


. 
wneiw $9.95 


8C.226/428 REC., 2600.7700 KC. w/Coite.. U 
BC-230 TRANS, 2500-7700 KC. w/Coils u 
BC.746 TRANSCEIVER-—3 te 6 MO U 


Address Dept. AN © $5.00 Order Minimum, & 25% 
Deposit on C.0.0.'s. © Prices are F.0.8., Lima, Ohio 
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in DETROIT is AARON 


MODULATION—MONITOR 
BASIC UNIT FOR * OSCILLOSCOPE 


With focus and intensity 
controls. For use in nor- 
mal form as « «amitter 
moduiation monitor, 
Complete with CK tube 
ZAPI, 9006 tube, grein 
of wheat bulbs, shield, 
socket, xfmr, cord and 
connector, Re 

x 2'o" Gh. wt. © Ibe. 
Grand new in original carton. . 


PHOTO FLASH—i00 W. SEC. OUTFIT 
Refer to previous tseves for full $2 95 
details, Grand sew with manual e 

Diagram—with simple step by step instruc- 
tion liow to convert the photo flash to 
110 VAC. 2 ee $10.00 


MISC. PHOTO-FLASH PARTS 
200 Watt-Second Syl. Fiash Bulb... $5.95 
MPO @ 2000 VOC Int. Pyri. Con. 


denser 
tome Ase’ y w/ign, coll & Mrigger ‘hous- 
ne sees -. 66 
12/24 Vv Vibrator. 3.96 


BC22i FREQUENCY METER CASE 
Brend sew in original carton with all $9.95 
and size the same as adv, in previous $2.2 
ljeeues. But priced now at only s 


HIGH FREQUENCY BROAD BAND iF = 
sz —— a Complete w/5——TITA 
Aw ow 


; ne ‘ .5, 
R . Wilh make « 
dandy TV Video am- 
plier. Plue—relay, 
coax plugs, ete. 14° « 4%" «x 4% Bh. wt. 6 tb 
be used for various other 6 eppite ations 
Ge=—TITA tubes. Only 
With all the above tubes 


MISCELLANEOUS 
Vernier dial, nat’l 4-1 ratio, with 0- 
100 senle ; .., $1.28 
Bangemo mica capacitor, type gl. 
90024 @ 6000 V 1.26 
Cord—with PLO# plug and sK48 jac i— 
1.28 


“$0-1 ‘dual gear 
2.95 
ufmr, “a1 ratio, 
G's to 8807's, ete. with 
° “i mike xfror 3.95 
. Conde, 2: @ 1000 VDC 
or 2000 Vin + 7.95 
choke #F-21001-1, 2500 V 
ou. @ 1 amp DC. & 
Good for 1 kw, a’ : 
Bh. wt. 30 the. 8 see» 9096 


ie 00 =—fesee, 
adv. previously 


SUPI tube 


A REAL SCOOP—6 METER TRANSMITTER 


of 
Tuning cond eI gang, 


Just a few left as pictured and 
Sh. wt. 11 the. $3.05 
pppoe OF | 


. ee 
PREG. 53.3 TO 95 MC. 50 WATTS 
Compete rf doubles and amplifier section, with 
~——Bi6 tubes, Used as atal owe. buffer, tripler, 
oon final, Easily converted for 2, 10, or 20 meter, 
used to drive higher power amplifier, 
10 ibe. Brand new in original $14.95 
carton 


5C115®@ MODULATOR & sdditaeree 
Complete unit contains the rf sect. as 
above. And with complete modulator us 
16 10-——125N7 tubes Pius 0-1 
, blower, switches, ete, and 17° x 
alam. cabinet. Sh. wt, 49 the, 
Brand new in original carton 


VARIABLE CONDENSERS 


Ceramic Spit Stator Tunes 70-160 Mé 
meter oecillator “eee. 
' 


Frey appre t 
it clreuite 88¢ 


. 
e 2 for $4.26 
15 MMPD Similiar & APC Gre with long ¥ 


ehaft os 
3-18 MMP APC type 


TECHNICAL vreetnennel 
TM-904—Tor photo-flash ... 

TM-445, TOG4A gy 

O#8- 10-256-—MN eee 

Od. m, iS OP. Sires ister 

wos Saas 7 


" j 
ot. V , me "Piste 


at 
” 
ho-—Just io 
Fie pats KW. en AA 2.96 each; 2/ 


ot 25% deposit-—bal, C.0.D. or mail 
full price, allow for postage and 
save C.0.D. collection charges, 


AARON ELECTRONICS 


Dept. S. 3830 Chene St., Detroit 7, Michigan 
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“HANDBOOK OF 630-TYPE TV RE- 
CEIVERS” by Simon S. Miller & How- 
ard Bierman. Published by John F. 
Rider Publisher, Inc., New York. 191 
pages. Price $3.50. Paper bound. 

Since many of the original RCA 630 
chassis are still in the hands of the 
public and many variations of this cir- 
cuitry have been incorporated in pres- 
ent-day television receivers, it be- 
hooves the service technician to have 
a thorough understanding of all of the 
components that comprise this popular 
design 

The authors of this handbook have 
done an admirable job of it. The sub- 
ject has been covered carefully and in 
minute detail. Separate chapters are 
devoted to tuners, video i.f. amplifier 
and detector, the sound section, sound 
and picture if. alignment, a.g.c. sys- 
tems, video amplifier and d.c. restorer, 
sync circuits, horizontal deflection and 
high voltage section, vertical circuit, 
low voltage power supply, and the pic- 
ture tube. An extensive troubleshoot- 
ing chart is an especially welcome ad- 
dition as are the three complete sche- 
matic diagrams of the original RCA 
630, the Tech-Master Model 1930 S-9, 
and the Video Products Model 630-K3C 
which are inserted in the back of the 
book and are removable, if desired. 

Details on converting the older cir- 
cuits to accommodate picture tubes as 
large as 27 inches, have also been in- 
cluded by the authors. 

Any technician who works on 630- 
type chassis—which should include 
practically every “pro” in the business 
—will want a copy of this handbook 
for his service library. 

7 . * 
“THE A.R.R.L. ANTENNA BOOK" by 
the ARRL Staff. Published by the 
American Radio Relay League. 306 
pages plus catalogue section. Price 
$2.00. Paper bound. 

The radio amateur—no matter what 
his interest—-will find this book an in- 
valuable aid in the selection and con- 
struction of the correct antenna for his 
particular type of operation. 

On the logical assumption that 
“why” is as important as “how,” the 
early chapters of the book are given 
over to antenna theory. There are 
chapters on wave propagation, antenna 
fundamentals, and the transmission 
lines to be used with various types of 
antenna installations. 

The balance of the book covers spe- 
cific antennas including multi-element 
directive arrays; long-wire antennas; 
multiband units; antennas for 160 me- 
ters; for 3.5 and 7 mc.; for 14, 21, and 
28 me.; v.h.f.-u.h.f. antennas; construc- 
tion of suitable supports; rotary beam 


LUCKY BUCK 
STRETCHERS 


MORE FOR YOUR MONEY 
100 RESISTORS—~American insulated Ye, 1 and 


2 watts, 6%'s included Popular sizes from 2 
to 20 Meg. Wt. 1 Ib A LUCKY BUY $1 


60 CERAMIC CONDENSERS —Tubular, Diese and 
| — gga sizes from 2 MMF to .01, standard brands 
wt. tb. A LUCKY BUY $1 


100 FT. ROLL SHIELDED WIRE—Sitranded {onse 
wire, braided shield over insulation wt. Ib. 
A LUCKY BUY #1. so 


60 TUBULAR CONDENSERS —From .001 to .25 
Mid., standard makes, 1600 Volta, 
moulded types included. 

A LUCKY BUY $1 


100 FT. ROLL TELEPHONE WIRE——2-wire twisted 
color coded for easy identification, for speaker 
extensions, ete, Wt. 1 Ib A LUCKY BUY $1 


100 PILOT LAMPS-—6.3 veuy, ‘es “on screw 
base, packed in Mig. c orton, 
Luéay ‘suv $1.50 


250 FT. HOOK-UP WIRE—10 en. 25 ft. rolls 
#22 and £20 solid and stranded; siasthe 6 or 
more colors. Wt. 2 ib A LUCKY BUY $1 


LUCKY BUY OF THE MONTH 


50 WATT POT 106,000 OHMS, 1 4/16" shaft, 
Mig. by DeJur. Ideal for resistor substitution, 
power supplies, voltage regulation, ete. Wt. 1 ib 

A LUCKY BUY $1 


OIL FILLED CAPACITORS 


. 600 VDC Bathtub 

. 600 VDC Bathtub. 
500 VDC Reet 

. 600 Round 

. 600 VDC Reet 
600 VDC Reet 
1000 VDC Reet 
1000 VDC Reet 

Mid. 8000 VDC Rect 


CO-Ax Connector P1-250A (83-15PN) 


- 
-N-Caehn~ 


Universal came type bench temp file anywhere, 
shade ib ea 


1N-34 Diodes 


Please send check or M.O., 
Include postage. 


LUCKY LEKTRONIX 


17 Hudson Street N.Y. 13, M. ¥. 


25% deposit for C.0.D. 


é AVE. Sos 


NEW PARTS KITS 
IN PLASTIC BOXES 1 
ae A kit the” widest a "sales 


nay Every item handpicked 

n of moet needed parts at ' 
| (yt sie in clear plastic box 
wm hinged: Na. face ‘wh ” GACH aT 


auto raoio ¢ 
PARTS KIT 4 


Universal 4 prong. 
6 volt vibrators 


Telacd jack 


12” Ant. ‘extension 
s Asst. 42 solder | 
Selenium Rect. Kit 
(Radio Receptor) 
Model SR-101K 


Two each: 
Type 6°2-—150MA 
yee 


20 amp. 


Aupio PARTS kit © 
AP-107K (32 Pieces! 


10 phone plugs 


ete with a. hara- 


10 Watt Wire Wound 
Res. Kit TR-103K 


eee ee Nee 


af chart — 


Cnterceonncsting 
audio cable 


¥ Kit EL-105K.. os 
it~ Ceramic 600V pascom ' 


Molded 600V. Tub. | Sclsnn'rosatee™ 78 
Gond. Kit MG-104K | £222. Bt fr iin at 
G E * Transistor i 
Tyee 
SNiorrecel 
for exp. and researche 
Cicegit suggestions oe | 


Write for FREE FYi Bulictin 240° 


HOLESALE 
RADIO PARTS CO., inc 
311 W. Baltimore St. . 


RADIO & TELEVISION NEWS 


construction; determining directions; 
the construction of receiving antennas; 
and details on various types of mobile 
antennas 

A bibliography covering additional 
sources of data is also included. The 
catalogue section provides a valuable 
list of sources for amateur equipment ' Absolutely non-corrosive and 
of all types KESTER N non-conductive, KESTER 
: i a ee : _——_ RESIN-FIVE” CORE SOLDER 
RCA TV TROUBLE INDICATING 4! Five oes men contains an activated type of 
TUBE LOCATION GUIDES" by H. G. SOLDER resin that gives you that fasi, 


Cisin. Published by Harry G. Cisin, "a ae positive action on all your 
Amagansett, N. Y. Pages unnumbered. A — jobs . . . including the most 
Price $1.00. Paper bound ~~ — difficult. 

This is a fairly complete listing of : : — 


the tube locations for RCA receivers 
produced from 1947 through 1955. The 
various models are identified by name 
and chassis number in the index and 
the appropriate tube guide for the set 
is indicated. Each guide shows posi- 
tions of all tubes and indicates the 
effect of each tube on the operation of 
the set. By means of code letters the 
function of each tube is clearly indi- 
cated 

In addition to supplying data on both 
black-and-white and color receivers in 
the RCA line, this compact handbook 


contains a tube substitution table cov- KESTER SOLDER COMPANY 

4235 Wrightwood * Ch 9, Wi 
ering the tubes most commonly used in | 47% Wrlehwged Araove + Culoge 99 Hing 
television receivers. Only tubes which 


can be substituted without circuit 
changes appear in this listing. A sec- 
ond table lists tubes by circuit func- 
tion to aid in identifying unfamiliar 
circuitry. 

The entire manual is small enough 
to be carried in the technician's tube 
addy for ready reference on home 
service calls 


eee PM 1 AMPKIN METERS 


DAR AND ANTENNAS" compiled by 

W. E. Clason. Published by Elsevier + iz C C LI C t N y b 

Press, Inc., 2330 Holcombe Blvd., Hous- 

ton 25, Texas. 760 pages. Price $21.50 ~ | 
This monumental work is presented ’ HIGHER INCOME 4 

in six languages, English, French, 

Spanish, Italian, Dutch, and German 

which should give the user the key to 

most of the technical electronic litera- é . Over half a million mobile-radio instal- 

ture being published today ae. 
The fact that new or parallel experi- 

ments are going on in the field of elec- gs, By 

tronics in various sections of the globe , ; ey regulations! 

makes it more necessary than ever for fi i ve 

the engineer and research man to keep ; 

ibreast of these developments. In or- come . .. right in your own area, 

der to do this, many company libraries 

and engineering school reference rooms LAMPKIN METERS are the 


subscribe to a number of foreign pub- preferred test equipment! 
lications for the benefit of their per- 


sonnel and students Send for new booklet... “HOW 
Because of this trend, it is impera- LAMPKIN 

tive that a technical dictionary such 105-8 MICROMETER LAMPKIN 205-A FM TO MAKE MONEY IN MOBILE- 

as this be available in order to provide FREQUENCY METER MODULATION METER RADIO MAINTENANCE”. No 


accurate interpretation of the material Measures numerous Reads peak FM voice de charge . just use 

contained in foreign language publica- erystal-controlled trans viation +25 ke., tunes 25 bel 

tions. The author, a long-time aide at mitters, 0.1 to 300 me 00 ms. in ono Band Sa 

’ , > : . : Gives error from as- Relative field strength 

N. V. Philips’ Electrical Works in signed frequencies VHF meter, Specker. Jock 

Eindhoven, Holland has spent a life- CW signal generator for oscilloscope AMPLE LABORATORIES, WSC 
Weight 13 ibs, width Weight 13 tbs., width vision, Bradenton, Florida 

13”. $220.00 12”. $240.00 At no obligation to me, please send 


lations need regular, high-grade main- 
tenance and measurements per FCC 


This means money . . . steady in- 


time in the field of technical documen- 
tation and associated subjects. From 
his vast experience he has prepared 
this dictionary on the basis of the need LAMPKIN LABORATORIES INC 
he knows exists for this type of work. 2 

The materia! is presented alphabeti- BRADENTON, FLORIDA 


() free booklet {[) Dete on Lempkin meters 
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NEW 
G-E “Critical Quality” 
Components Improve 
Your Hi-Fi Listening 

NEW 
Clip-In-Tip Cartridge, 
3-Way Record Filter, 
8” Speaker Enclosure 


ERE are three new ways to complete | 


. hi-fi listening enjoyment—new cus- 
tom-engineered accessories—designed and 
built by the natural leader in quality hi-fi 


equipment, General Electric. 


New Clip-in-Tip Cartridge: Exclusive G-E de- 
sign permits instant change of styli in exist- 
ing G-E dual cartridges or in new single and 
dual cartridges. Best of all, it’s the finest per- 
former in all of G.E.'s famous cartridge history. 


8 O@¢ 


New 3-Way Record Filter: Three filter controls | 


suppress turntable rumble and vibration, re- 
duce record scratch and high frequency dis- 
tortion, provide six position compensator 
selection 


even your oldest recordings. 


New 6” Speaker Enclosure: True hi-fi perform- 
ance even in limited space. “Distributed Port” 
design by G.E. Outstanding power handling 
ability, consistently smooth frequency response 
for all wide-range speakers. Acoustic lined 
chamber. Available in mahogany, blond, 
cherry, or unfinished. 


For more information about the com- 
plete line of G-E Hi-Fi components see 
your hi-fi dealer, or write today to: 
General Electric Company, Radio & 
TV Department, Section R4110-29, 
Electronics Park, Syracuse, New York 


Pogress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


178 


Now, a new custom brilliance from | 


cally in English in this edition with 
the parallel translations in the five 
other languages appearing in horizon- 
tal columns for maximum utilization. 
Indexes in five languages are also in- 
cluded so that the user can locate a 
specific term rapidly and easily 

This dictionary deserves an honored 
place in any well stocked technical 
library 

° 7 7 

“COLOR TELEVISION FUNDAMEN. 
TALS” by Milton S. Kiver. Published 
by McGraw-Hill Book Company, Inc., 
New York. 309 pages. Price $6.00 

This is an expanded and revised edi- 
tion of the author’s “Funda- 
mentals of Color TV,” which originally 
appeared in the March through No- 
vember 1954 issues of this magazine 

Now that color is becoming an ac- 
cepted part of network programming 
schedules more and more color re- 
ceivers are going to make their ap- 
pearance. This slowly growing accept- 
ance of colorcasting is of vital interest 
to technicians since they will be en- 
trusted, for the most part, with the 
task of insuring good reception. Colo: 
sets will require more servicing, more 
troubleshooting, and more careful con- 
sume! than black-and- 
white receivers of the same tube size 
Technicians familiar with cir- 
and the fundamentals of color 
will be in an enviable position profes- 
sionally—-since they will be 


series 


instructions 


color 


cultry 


“special- 
ists 

One excellent source for such “pro- 
fessional training’ would be this work 
by Mr. Kiver. He has covered his sub- 
ject matter progressively so that the 
student can tackle the more advanced 
concepts after acquiring the proper 
“background” for the circuitry under 
discussion 

The text material is lavishly illus- 
trated with schematics, charts, graphs, 
and color plates. Two appendices cover- 
ing additional facts on color TV and 
technical specifications of the NTSC 
color signal are supplemented by a 
glossary of color television terms. All- 
in-all this is a practical, complete, and 
worthwhile handbook for the practic- 
ing technician and the student. 

> > > 
“YOUR TAPE RECORDER" by Rob- 
ert and Mary Marshall. Published by 
Greenberg, Publisher, New York. 273 
pages. Price $4.95. 

Subtitled “How to Select One and 
Get the Most Out of It,” this volume 
is directed to the non-technical user 
of home recorders. Today tape equip- 
ment turns up in the hands of such 
diverse consumers as clergymen, Scout 
leaders, teachers, housewives, school- 
children, students, and club 
members. The authors of this volume 
acknowledge and recognize the fact 
that, for the most part, such users do 
not have the technical background or 
training of a recording engineer and 
that for them to get the maximum 
benefit and fun from their equipment 
they must have a non-technical hand- 
book for guidance 

This book meets this need from sev- 


college 


DON’T JUST SAY 
CAPACITORS 


Ask For Sprague By 
Catalog Number 


re getting 


what 


SPRAGUE 


WORLD'S LARGEST 
CAPACITOR MANUFACTURER 


N'T JUST SAY CAPACITORS 


QUALITY-MADE BY 


—_ —-a 
Genaprobe 


A compact, pocket-size service 
man’s Audio-Frequency Generator 
for tracing ALL audio troubles! 


#8 all chat «3 needed for comps 
umng Sold on Mowe, Bart Gu 
1s claumed Shipped pesepard «uh complete 


craton frequency chart jabber unquare 
MONEY -BACK 


GUARANTEE Send $395 


TALLEY ELECTRONIC 
DEVELOPMENT COMPANY 


Schmidt Bidg., 5th & Main Sts., Cincinnati 2, O 


on merece 


Fs 
Fs 


Grips 


<i 
the ecrewh2 
“FR 


Drives it too! 


SUREW-HOLDING 


SCREWDRIVER 


2” to 14” blades, 4 bit sizes 
Unconditionaliy Guaranteed 


DEALER 


t Loke City 


ASK FOR IT AT YouR 


RADIO & TELEVISION NEWS 


eral standpoints. Not only is the theo- 
retical background material covered in 
simple, easily-understood language but 
the actual operation of various types 
of equipment is described in detail 

A wide assortment of commercial 
machines is illustrated and de- 
scribed along with the salient features 
of their operation. A directory of re- 
corder and accessory equipment manu- 
facturers is appended for the benefit 
of the person who is still “looking 
around” for the recorder to meet his 
needs 

The imaginative applications for tape 
recorders form an interesting and in- 
structive part of this text and those 
who think of such devices only as a 
means of preserving Junior's first 
Sunday-School_ recitation will be 
amazed at the wide variety of uses for 
such gear. In addition to the amount 
of information and instruction to be 
gleaned for this text, the book makes 
good reading for both the owner and 
non-owner alike 


tape 


"TV MANUFACTURERS’ RECEIVER 
TROUBLE CURES” by Milton Snitzer 
Published by John F. Rider Publisher, 
Inc., New York. 103 pages. Price $1.80 
Paper bound. Vol. 7 

This is the seventh in the current 
series covering television troubleshoot- 
ing procedures as outlined by the 
manufacturers of the sets 

This volume covers made by 
General Electric, Hallicrafters, Hoff- 
man, Jackson, Kaye-Halbert, Magna- 
vox, Majestic, Mars, Mattison, Meck, 
Montgomery Ward, Motorola, Muntz, 
Pacific Mercury, Packard-Bell, Philco 
Philharmonic, Radio Craftsmen, and 
Raytheon. 

A cumulative index of the previous 
issues has been included in this volume 
to facilitate easy location of the chas- 
sis being serviced 


sets 


. * 


> 

“PICTURE BOOK OF TV TROUBLES” 
by the Rider Staff. Published by John 
F. Rider Publisher. Inc., New York. 84 
pages. Price $1.80. Paper bound. Vol 
4 (“AGC Circuits”). 

This fourth volume 
troubleshooting manual 
voted exclusively to 
triode keyed 
a.g.c., and amplified 
cults 

As with the previous volumes in this 
the laboratory staff of the pub- 
lisher actually great num- 
ber of television receivers exhibiting 
troubles and have presented the 
results in the form of CR patterns and 
test results. In this way, the 
technician can determine the probable 
of the trouble by comparing the 
picture tube display on the set he is 
servicing with the examples included 
in this text. The servicing 
procedure is then outlined for speedy 
correction of the service fault 

Those who have used this system of 
troubleshooting can attest to its effec- 
tiveness and will welcome the appear- 
ance of this additional material on still 
another TV receiver circuit. —y- 
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LOOK TO STANCOR 


... whenever you need a flyback. 
The chances are you'll find a 
STANCOR exact replacement 


for the job! 


There are 7 Admiral exact 
replacements that give you 


96% ADMIRAL 


EXACT REPLACEMENT 
FLYBACK COVERAGE 


There are 5 Muntz exact 
replacements that give you 


98% MUNTZ 


EXACT REPLACEMENT 
FLYBACK COVERAGE 


There are 10 RCA exact 
replacements that give you 


87% RCA 


EXACT REPLACEMENT 
FLYBACK COVERAGE 


FREE Reference library 


of STANCOR bulletina 
listing replacement 
applications for new 
STANCOR flybacks... 
from your Chicago 
Standard distributor 


STANCOR transformers 


are listed in 
Photofact Folders 
Counterfacts 
File-O-Matic 
Radio's Master 


CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3584 ELSTON AVENUE @ CHICAGO 18, ILLINOIS 


EXPORT SALES 
Roburn Agencies, inc 
431 Greenwich Street 
New York 13, M. ¥. 


RECEIVING 


UBE 


EXTRA SPECIAL!! 
FAMOUS C.B.S. 
TOBP4...........11.95 
| Peer 


OTHER TUBES AVAILABLE AT 
SAME LOW, LOW PRICES 


Send for FREE catalog of additional tubes and parts 


THREE TOP BRANDS ONLY! 


AT TREMENDOUS SAVINGS OVER 
REGULAR WHOLESALE 


Check These 81G 


Brand New Pix Tubes 


DU MONT AND 


12LP4 
12LP4A 
120P4 
mcré4 ars 
1SAP4 
16AP4 
160P4A 
(6DP4A 
16EPGA 


orPre 15.96 14.06 


STUART ELECTRONICS DISTRIBUTORS 


Minimum Order $10.00 


. R10 
T S: 25% Check or Money Order, Balance C.0.0., F.0.8. New York. action Guaranteed 


or money bock in 10 deys. 


BARGAIN Prices 


Full One Year Guarantee 


R.C.A. LICENSED 


149-09 Union Vege 
Flush 67, &. 
Olympie 6-3553, 4352 
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MN-26C DIRECTION FINDER 


Aireraft and marine radio direction finder Freq 
150-1500 KC. 24 VDC input Kasily modified to 
r2Vpe Complete with flex cable, plugs, loop, 
indicator, ete, With echematic 

gueranteed only 


| ch to position or e! 
V/APN4 Loran net ueney range 1700-2000 
KC, gomptete with 4 APN4 indicator, 9. 2 


APN4 receiver, crystal and plugs. $129 1.50 
Complete - Brand New ° 
AN/APN-6 Brand New. 


NAVY RECEIVER TYPE ARB 


Four band 19065 to 9050 ke Low freq., ship 
brondcast—40 to #0 meters. Includes tubes and 
dynamotor, for 24 volt operation. Easily con- 
iio 6Y i2 V. or 6 Schematic 

Excellent condition. Overall #14 


Wt. 30 ibe $i6 95 
‘ 


Special 


Complete with Remote Controle—Shaftse—Con- 
$24.96 


Command Equip ulp ment 
(274N-ARC 


Mode! Thee 
RECEIVERS Ae le 
sé. 


nectora 


ATA) 


Excellent Brand 
1 « 


New 


$19.9¢ 
14.96 


100-1566 
he 466 Medulater 
MD 7 Madulator 


7.95 
Hi-Fi HEADSET 45 00 
Govt. acq. cost . 
Uses annular grooved plastic fiber cones with 
voice colle ae in epeakers and padded chamois 
earmuffs to obtain spacing for correct acoustical 


load 
Gives finest musie 


Checked out 
each $1.95 
Exc. w/earpeds each 4.95 


Radio Receiver | \-tube Dir tunable 244-258 MC 

receiver with schematic 

Complete with tubes 8 ea. of GAKS $6. 95 

7 en, of OOO1, 1 ea, of 12A6. Like new 

Control Box, New 

Leese Tubes 02. os——2 for $i:30 

3” dual scale . 1 KV and 6-10 MA 
Uned——$1.06 ea. New—$2.95 ea. 

a oe | snr 

sePt crt $2.95 cn. 

SAPI ZAP 4 tor $10.00 
A Sweet Oscilloscope Deal 

INDICATOR UNIT. For conversion to test scope, 

ponadapter, analyser, ete Double deck chassis. 

BCPL mounted in tube shield, Less small tubes 

and crystal, but complete with 56CPI 

Exe. cond each . 

id watt ghenseetl W 6 tube transmitter. Fre 

ueney range 2-0 MC. Two 815 tubes in circuit 

dne as modulator and one ae RF output. Ideal for 

©. A. P., Mobile, Excellent condition, with tubes 


7 86 ine $9.95 
apx IFF EQUIPMENT 


This transceiver is a treasure-house of tube sock 
eta, coaxial fittings, resistors, condensers, micro- 
switehes, ampheno! conductors and a raft of other 
parts, Aleo contains IC motor w/ gear train, easily 
convertible to 110 VAC 


Less tubes ONL Y—Spe cial : eo. , 
: $7.00 
BRAND 
NEW 


reproduction 600 ohme 


Two for 
Excellent 
Deseription Used Mode! 
TS-Fi Handset ‘ 24 
TS-@ Handset —— Complete with 
cord & futterfly switch 
Brend New Original Cartons 6.95 
10 for 60.00 
7-26 Mobile Chest ike. Brand 
new . " PerrrTT 1.29 
8C376-—-100 Watt Xmtr, Excellent $14.9 
TU26-—5-0.10 Tu's for above. Excellent. .$1.96 


)440V 400 MA 1 5 

1 220V 80 MA.. 2.96 4.96 
MOBILE HEAVY DUTY DYNAMOTOR: 14 V. IN 
PUT-output: 1080 VDC 260 MA. Tapped 515 V 
2: MA. use @ 6 VY DC INPUT-500 V. 175 MA 
While they aeeneee 42-Execel, Condition. $4.96 
Brand New . s 
METER—4°.0-5 Ma 
Shunt and add scale 
6 tor 


sto het A P 
Excellent Condition 


pO 08. CHICAGO 
posit required with 


orders 
write ay bs NEW BULLETIN AND PRICES. 
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New Record Players 


(Continued from page 43) 


muting switch short-circuits the car- 
tridge during the change cycle. 

Audiophile net for the “Dekamix” is 
$49.95 including the crystal pickup, 
turnover-type dual sapphire styli, and 
spare pickup shell. 


German-Built "PE Rex AA" Changer 


The U.S. distribution of the German- 
built “Rex AA” record changer is be- 
ing handled by Fenton Company. Spe- 
cially designed to accommodate Ameri- 
can cartridges, this new changer will 
intermix any odd size records between 
6” and 12”. 

The mechanism consists of a shock- 
mounted, four-coil capacitor motor. 
Even the narrow frequency band 
caused by the vibration of the motor 
drive is eliminated through the damp- 
ing of double chassis, suspended on 
factory-tuned springs. 

The change-cycle mechanism is of 
new design. At the end of a record it 
is automatically activated whether or 
not the record is provided with fast- 
finishing grooves. To assure silent op- 
eration during playing,. the driving 
gear of the change cycle retracts after 
each cycle change. Thus only the drive 
mechanism engages the turntable dur- 
ing the playing cycle. 

With its long, small vertical mass, 
non-resonant pickup arm, and friction- 
free horizontal bearing, the unit pro- 
vides perfect tracking on any record 
irrespective of its irregularities. The 
arm weight is easily adjustable through 
a knurled knob on the side of the pick- 
up arm. As an added feature, each 
unit is supplied with a short manual 
spindle so that single records can be 
played. The unit will shut off auto- 
matically even when used as a player 
rather than a changer. 

The “Rex AA" comes equipped with 
two empty plug-in shells or with one 
plug-in shell either with the PE-8 crys- 
tal or P-600 series magnetic cartridges. 
These cartridges are now supplied with 
standard American mounts. This 
changer is priced at $59.50. 


The Presto "Pirouette™ 

Under the tradename “Pirouette,” 
Presto Recording Corporation is now 
marketing a_ three-speed turntable 
which will handle 334%, 45, and 78 rpm 
d'‘gcs. 

The new unit replaces the company’s 
Model 15 in the line. Like the T-15, it 
has a 12” diameter cast-aluminum 
turntable. As an added feature, how- 
ever, the turntable carries a 45 rpm 
disc, permanently attached to the turn- 
table spindle which retracts under the 
surface of the turntable when not in 
use. 

The drive system utilizes three rub- 
ber idler wheels, one for each of the 
three turntable speeds. The idlers are 
interchangeable so that one spare may 
replace any one of the three operating 
idler wheels. 


A single control lever, operating in 
a horizontal plane, selects the correct 
speeds or shuts off the mechanism. 
The control locks positively in each of 
the three speed positions and, in the 
“off” position, retracts the idler from 
the drive shaft to prevent flats from 
developing on the rubber surface. 

This model is available with either 
a standard four-pole shaded induction 
motor at $53.50 or with a hysteresis 
synchronous motor at $108.00. 


New Swiss-Made Units Introduced 
by Thorens 


Thorens Company is currently intro- 
ducing several new Swiss-made units 
which feature enhanced performance 
and new operating convenience 

The new units are powered by a di- 
rect-drive motor utilizing a separate 
gear for each standard speed. Operat- 
ing convenience is enhanced by the 
adoption of a dial action control knob 
for selecting the three standard speeds. 
Concentric with this dial is a fine-tun- 
ing knob which permits “exact” pitch 
adjustments within a 5% latitude 
above and below each of the standard 
speeds, during audition. This feature 
is of special interest to the serious 
musician blessed with perfect pitch. 

The CD-43 record changer and the 
CBA-93 “Audiomatic” record player 
both have provision for manual opera- 
tion. A flick of a switch disengages 
the automatic trip mechanism, allow- 
ing greater flexibility. The CD-43 is 
$93.75 audiophile net while the CBA- 
93 is priced at $67.50 for audiophiles 

The company's professional - type 
turntable has been designated as the 
E-53PA and includes the same opera- 
tional innovations as the changer and 
player. The turntable is offered at 
$60.00 audiophile net without the tone 
arm or cartridge. 


V-M Corporation Changers 

One of the newest record changer 
mechanisms in the V-M Corporation 
line is the Model 1200 which will han- 
die three speeds (33, 45, and 78 rpm) 
automatically and operate at the new 
16 rpm “talking book” speed manually. 

The changer has a new patented- 
drive, four-speed motor which insures 
constant speed at all times. The low- 
torque mechanism offers minimum wow 
and silent, rumble-free performance. A 
new three-spring mounting provides 
absolute stability and balance. 

The die-cast aluminum tone arm is 
balanced for minimum needle pressures 
as specified by the needle or cartridge 
manufacturers. The underside of the 
tone arm is calibrated to allow exact 
adjustment. A new anti-skate me- 
chanism positively controls the motion 
of the tone arm after landing, prevent- 
ing skating even under severely tilted 
conditions. This same mechanism also 
allows a point-thrust bearing on the 
tone arm to reduce side wear on record 
grooves thus enabling lighter needle 
pressures for proper tracking to sub- 
stantially reduce record wear. 

Another convenience feature of this 
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model is the “Easy-Lift” record support arm for front 
loading facility. The Model 1200 is available with a G-E 
variable reluctance cartridge as well as with dual-needle 
ceramic cartridges. Both versions can be purchased with 
a matching pan for open shelf or table-top use. The Model 
1200 is $46.50 list. 

A second model in V-M’s line is the Model 1250. Like 
the Model 1200, it will handle four speeds, the 33, 45, and 
78 rpm discs automatically and the 16 rpm discs manually. 
The mechanism specifications are the same as for the 
Model 1200 but, in addition, the Model 1250 includes a 
convenience outlet on the back of the unit 

In addition, the changer incorporates a “Siesta Switch” 
which turns the entire mechanism off; including the am- BASES LOADED SCORE TIED 
plifier, after the last record has been played. An auxiliary . 
output, with 8 ohms impedance, is provided for use with OMe * . 
external speakers. This unit is $59.95 list eee AND © Else: g ©! res ? 

Three other units are also available in the firm's current 
line: the Model 1275 4-speed unit, housed in a portable 
case, which retails at $79.95: the Model 1285, seaienr 4- What @ revoltin’ development! 
speed unit in a table cabinet which can be converted into The answer to this situation is 
a consolette with the addition of optional legs, at $99.95; Fast, Efficient Service! 
and the low-priced Model 155 portable at $49.95 which also Television entertainment is 
offers 4-speed operation and several other features hitting @ new high 

While we have attempted to present the most outstand- Be ready to serve and sky- 
ing features and the operational highlights of these new rocket your profits! 
units, readers desiring additional information on any of the Be There First with the Most... 
players or changers mentioned may obtain this data by THE RAYTRONIC JUNIOR 
writing to Dept. 1010, Rapio & TELEVISION News, 366 Madi- FIELD PORTABLE 
se enue, New Y 7. New York | 
son Avenue, New York 17, New York wv CB.17N $89.50 


SYRACUSE “V.H.F. ROUNDUP” 


HE Syracuse V.H.F. Club of Syracuse, New York is plan- (, ) 
ning a “V.H.F. Roundup” for Saturday, October 15th. The K © 
affair is scheduled to start at 2:00 p.m. at Frank Taylor's aytronte LABORATORIES, INC. 
on U.S. Route 11 in North Syracuse. The featured speaker 
is to be Art Koch of General Electric whose numerous articles Cincinnati 15, Ohio 
on low-noise converters appear in “G-E Ham News.” 4 
Tickets are $2.50 per person and are available from Joe EXPORT International Stenderd Electric 
Lando, K2UIM, RD #1, East Syracuse, New York. —3}- Ft. Wayne, Indiana, U.S.A 


LIFETIME GUARANTEED TUBES 


BRAND NEW NEW INDOOR | HERE'S HOW LIFETIME GUARANTEED TUBES 


I 
‘PICTURE yt Replace Tubes. 

TU K ES We Guarantee te Replace Tubes Labeled MAJOR 
ANTENNA | « sestiisiidiesns cocce one commence 

. ac cy adividue one an arantee 
g ®& RCA Licensed Over A Hall Million Tubes Always Im Stock 
iti immediate Shi t 

§ © One Year Unconditional Guarantee Both UHF and VHF. Free Postage On All Orders With Full Remittance 


Price Type Price Brings better reception There pod ne “out of date” tubes 
$1 1.90 17BP4 $20.63 than most outdoor anten- “Peak "Tienes wees 3.4. e-. — 
$14.38 ISAP4 $24.81 nas. Use on top of TV. 

: oe - a agi List Price $9.95 
$19.38 24AP4 $42.50] Your Price 


Picture Tubes shipped F.0.8. Harrison, W. J. ms $ 37° 
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LOOK WHAT YOU GET FREE! 
FREE BONUS BOX with Every $25 Order 


* 1 RCA Cheater Cord * 2 6BQ6GT tube 
© 10 Assorted resistors * & GAUG tube $3.99 each 
* 10 rted 

tiblank” tube cartons ° 2 6CB6 tube Ge eooeaeea: 


FREE CLOCK RADIO with every si25 : THIS ADIS , 
Purchase Within 30 Days 
Wakemaster clock radio with famous Sessions clock move- i Worth M-0-N-E-Y 1 


ment wakes you to music or alarm. May be purchased : ; . 
outright from MAJOR BRAND for $17.95. In ivory or rust Clip out this ad and at i 


FREE GIFT CERTIFICATE® worth $5 toward the § '2°h it to your order. Three § 


purchase of any of our merchandise on future orders will « 6SN7GT's will be shipped i 
be sent with any order of $50 or more , 
© Free Gift Certificate cannot be used to obtain another certificate g FREE with any order of | 


untess order ie $55 or more 
i $10 or more. 
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. Send only purchase price of BRA 
merchandise. Please incitude ap- 
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for special discount. " 
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LOWEST PRICES 
HIGHEST QUALITY 


100 Tunes *44°° 


PREMIER Unconditional 
TUBES au My =e for One You “ves = 


Very Gest Grands Avaiiabie For tmme- 
diste Delivery, Individually Boxed. 


126N76T 


120761 
6SN7GT 12566 

t2savar 

128C7 

12867 

12SK76T 

12947GT 1172607 


ANY ASSORTMENT — TAKE WHAT YOU WANT 
Se per tube extra for orders leas than 100 tubes 


NEW PICTURE TUBES 


PRICE 


i7cr4 

17aPr4 

i7HP4 

ALL TUBES THROUGH 21” GUARANTEED 1 YEAR 
24° AND 27° GUARANTEED 6 MONTHS 


One Hundred Assorted RESISTORS 


All Good Values & Sizes. '/,—i— 
$1.89 2 Watt Insulated a 


All American—No Foreign! 


SURPRISE KIT 


3198 


PICTURE TUBE BRITNERS 
95c¢ tach — 10 for $7.50 


5 uy & Tube Chassis, 


Terms, 26 
ALL om) “Zo 


ea re 


PREMIER 


TV. Radio Supply 


pergery. we orger coo. 
sas Lace Vaan 


hw! ‘tna man we | ADDRESS: 
eee persede all previously 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


HE rapid strides that have been made 

by the independent electronic service 
industry toward maturity in business 
thinking is best reflected in the excel- 
lent association house organs that have 
been created during the past few years. 

The editorial content of these well- 
conceived publications reveals a wealth 
of good writing talent among the oper- 
ators of full-time service businesses 
and incisive judgment on the basic 
problems of the service industry. It 
is extremely interesting to observe the 
growing attention that is being given 
to knowing the actual costs-of-doing- 
business as a basis for sound labor 
pricing of service work. 


“TV Flashes” 

Last fall, a rather unpretentious 
house organ appeared that carried the 
name TV Flashes, It was introduced as 
the monthly voice of the Television- 
Radio Association of Alameda County, 
Inc., of Oakland, California. In the 
course of a few months, TV Flashes 
graduated from mimeograph to letter 
press. Well supported by San Fran- 
cisco Bay distributor advertising, the 
editorial content has grown steadily. 

Edited by Ernest S Bein who 
operates the Foothill TV Service Com- 
pany in Oakland, the TRA house organ 
has followed a realistic path editorially 
in its coverage of basic service prob- 
lems in California. 

California service associations, jarred 
by a badly handled newspaper exposé 
of television service “gyppery” in the 
San Francisco Bay area that left every 
independent service shop under a cloud 
of consumer suspicion, started the ball 
rolling to develop a coordinated state- 
wide program in the interest of estab- 
lished, ethically-operated service shops 
and servicing dealers. Eleven service 
associations, representing about 350 
member shops, met in San Francisco to 
formulate plans to interest operators 
of legitimate service shops throughout 
the state in a cooperative program to 
identify the ethically-operated service 
shops for the public. 

The “San Joaquin Plan,” tentatively 
adopted as the basis of a constitution 
for a state-wide cooperative organiza- 
tion, provides for coordination of local 
group activities, an educational pro- 
gram aimed at the public and the 


trade itself, the presentation of a 
stronger service front in intra-industry 
dealings, and the development of an 
adequate state licensing law to put the 
illegitimate operator out of business. 


“TSA News” 

The Television Service Association 
of Michigan, Inc. has chalked up a 
record of achievements probably with- 
out parallel among service associations 
operating in metropolitan areas. Be- 
fore TSA was officially launched, lead- 
ing Detroit service operators studied 
the organizational and operational pat- 
terns of all of the TV service associa- 
tions that were functioning at that 
time. Organized as an association of 
service businesses, TSA has spear- 
headed, and usually initiated, every 
program and campaign to create a 
healthy business atmosphere for elec- 
tronic service in the Greater Detroit 
area. 

The voice of the association is the 
TSA News, a well-written, profession- 
ally prepared monthly house organ 
edited by Harold E. Chase, president 
of Chase Television Service and former 
president of TSA. A recent issue of 
TSA News clearly reflects the whole- 
hearted spirit of cooperation that per- 
meates the entire TSA organization 
and, in a measure, has been respon- 
sible for the association’s unusual 
record of achievements. 

Their interest in dealer problems re- 
sulted in their affiliation with NARDA 
Touching on the industry problems 
that are of common concern both to 
dealers and service operators, the News 
reported the following points of mutual 
interest from a talk given to the asso- 
ciation by A. W. Bernsohn, managing 
director of the national dealer asso- 
ciation: 

1. Vigorous opposition to 
service by manufacturers 

2. Joint promotional and merchan- 
dising efforts to build business to 
higher levels during peak periods and 
to find fill-in activity during slack 
periods. 

3. Mastery of sounder 
agement techniques. 

4. Better understanding of opera- 
tional costs. 

5. Close cooperation with Better 
Business Bureaus and District Attor- 
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central 


business man- 


neys for decisive action against those 


who would take advantage of con- BA’s NEW 1956 


sumer confidence in the industry 


6. Establish codes of ethics, stand- ’ CATALOG 
ardized advertising programs, and N\\\¥ ‘ * 
other yardsticks for honorable busi- f 
ness operation 


7. Standardization of warranties, in- ' YESS/R-ITS THE 


terpretation of warranties, and great- 


er simplification of tube and parts re- > KING-SIZE CATALOG- 
placement methods . y 

TSA has long been noted for its 164 KING-SIZED |8' ° | :) BAGES 
deep interest in cooperating with other } A xt0'e : 
service associations. In most areas, OFFERS MORE ITEMS PER PAGE--IT'S 


when competitive service associations EASIER TO USE..JT'S EASIER FOR 
are formed, there is a marked tenden- YOu TO ORDER 


cy for the groups to either fight or “not 
recognize” each other to the detriment 
of association influence in the area. 
TSA has openly welcomed other asso- 
ciations both in the Detroit and out- 
state areas to join with them in any 
program for the betterment of service 
as a whole. Presidents of the Elec- 
tronic Service Association, the Televi- 
sion Technicians Association, and the 
Michigan Electronic Association re- 
cently met with TSA members to 
formulate plans to drive for a Michi- 
gan State service licensing bill along 
the lines of the TSA measure proposed 
for the city and now under considera- 
tion by the Detroit City Council. 

Significant of the outstanding role 
the association plays in the electronics 
industry in its area was the selection 
of TSA by the Detroit Educational 
Television Foundation to spearhead 
the campaign to promote Detroit's 
educational station WTVS, which will 
broadcast over channel 56. Under the 
capable direction of Alexander Weiss, 
TSA's dynamic president, the associa- 
tion will be the key figure in making 
the auto capitol’s venture into educa- 
tional TV an outstanding success 

The TSA News correlates the in- 
formation on the association's numer- 
ous programs to keep the membership 
fully aware of all phases of their e 
group’s activities. BURSTEIN-A wag 


at BURSTEIN-APPLEBEE CO. Dept. M, 
The “Guild News” 1012-14 McGee St., Kansas City 6, Mo. 
The management of an electronic | 0 Send Free B-A Catalog No. 661 


service business in a metropolitan area RUSH COUPON | 


is a soul-singeing experience for those 


whose business morals deter them FOR THIS BIG we 
anoerss 


from stooping to unethical practices. 


Set owner gullibility seems to increase CATALOG NOW! | crv stare 


in ratio to the population. Advertising Se cee emu moe 
of ethical shops in community and other 


newspapers is constantly overshadowed 


by blaring ads that offer service free Get Your F.C.C. LICENSE Quickly ! 
ind tubes and parts at wholesale Guaranteed preparation. ina MINIMUM OF TIME, for DON'T MISS 


operator examinaltl 


However, in practically all metropol- opecialines ing le avaliable by correspondence, oF 

itan areas, there are determined men php — ane " 
WASHINGTON, D.C. .sd HOLLYWOOD, CALIF 

who run ethical, independent service Write for our free booklet with complete details RADIO & TELEVISION 
shops who are willing to give unstint- GRANTHAM School of Electronics NEWS 
ingly of their time and effort to drive Dept. 103-7, 737 Lith Street H.W., Washington 1, 0.6 
the gyps out of the electronic service ° ‘ 
business. The Radio Television Guild Historic Phono Exhibit 
of Long Island is an organization of SAVE S s S 


men of this caliber. Their voice is the 


Guild News, a monthly house organ THOUSANDS OF BARGAINS 


that pulls no punches in its coverage of Send Stomp for our Room 514 Hotel New Yorker 
industry -developments that affect 


service. Edited by Ralph Milne with GIANT CATALOG October 13, 14, 15, 16 
an able assist from the Guild’s hard- UNITED RADIO CO 
working president, Murray Barlowe, SOA MARKET ST NEWARK, NW. J 
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the Guild News has become an im- 
portant element in distributor and 
service circles on Long Island. 

While its technical lecture programs, 
with meetings held successively in the 
three boroughs covered by Guild mem- 
bership—Nassau, Suffolk, and Queens 

are of top caliber, the Guild has cap- 
tured national industry attention be- 
cause of its regular monthly “Distribu- 
tor Shopping Program.” 

In its efforts to discourage the in- 
discriminate sale of replacement prod- 
ucts at dealer prices, the Guild started 
a plan to shop every distributor that 
served the area once a month to de- 
termine which distributors were con- 
fining their sales of replacement prod- 
ucts to identifiable service accounts. 
The results of each month's shopping 
experiences are shown prominently in 
the Guild News. Advertising for the 
Guild News is not accepted from dis- 
tributors who fail to measure up to 
expectations in the monthly shopping 
reports. 


“ARTSD News” 

The Associated Radio-Television 
Service Dealers of Columbus, Ohio, is 
the industry’s oldest service business 
association. Organized almost fifteen 
years ago, ARTSD developed a pattern 
of meetings that it has carried out 
with signal success ever since 

ARTSD is an organization of serv- 
ice businesses and its constitution 
Stipulates expressly that an associa- 
tion business meeting must be held 
every month Top-flight technical 
meetings are scheduled every three 
months and these are open to all serv- 
ice technicians in the area whether or 
not they are employed in a member 
business. Quarterly meetings with 
parts and set distributors, in which 
top level distributor executives are 
dinner guests of the association, have 
done much to keep out both gyp job- 
bers and gyp service operators. 

The tie-point in the 
activities is a newsy, mimeographed 
monthly house organ called ARTSD 
News. Edited by John Graham, senior 
partner in the firm of Graham & Col- 
ton, ARTSD News carries a running 
account of the members’ activities, 
both social and business. As you fol- 
low the activities of ARTSD members 
in their monthly News you realize that 
service businesses are run by people 
the kind of people who are the real 
backbone of our country’s strength. 


association's 


Other Publications 

Most of the wisdom acquired by man 
down through the ages has been 
wrapped up in little capsules called 
axioms or adages. Those who read 
with an open mind and imagination 
find a wealth of meaning in these 
terse, simple sentences. Members of 
the Kansas Appliance Dealers Asso- 
ciation and the Wichita Appliance 
Dealers Association are exposed to a 
very meaningful one when they read 
the weekly copies of their association 
house organ, The Yardstick. 
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“It is better to light one candle than GREATER PE RFORMANCE 
to curse the darkness.” 


They lit one candle when they . _ ° 

forixed the Wichita Appliance Deciens at lower cost with ALTEC microphones 
Association and it glowed so brightly There is an Altec microphone for every use. Each is the product of superior 
in accomplishments that its light design and highly skilled workmanship. Altec microphones assure the finest 
spread across the state and resulted in in quality performance and yet they actually cost less than microphones 


ihe Coreen of the Kanens Apguanes of comparable quality. Depend on Altec when only the best will do, 
Dealers Association 


The Yardstick is edited by C. D 
“Jack” Hughes, manager of KADA and 
WADA and its service section is edited 
by Jack Dole. Each week the editors 
select the most pertinent articles that 
appear in the monthly dealer and serv- 
ice trade magazines and reproduce 
them in The Yardstick to help their 
busy members keep abreast of the cur- 
rent thinking on all phases of retail 
and service business management. The M-11 Microphone System represents 
The Syracuse Television Technicians the ultimate in quality reproduction 
Association has embarked on an ag- The famous M-20 “Lipstik” In addition to its wide, smooth fre- 
gressive program to build its influence Microphone System, featuring quency range the M-11 System is omni 
in upstate New York. Their monthly the smallest quality microphone directional in pickup, completely shock 
: sapeene ‘eta on the market. Frequency Re- and blast resistant. Frequency Response 
house organ, the STTA News is edited sponse 20-15,000 cycles. M-20 20-15,000 cycles. M-11 System includes 
by their board of directors System includes 21D condenser 21C Microphone, 150A Base, 152A or 
STTA is affiliated with the Empire microphone, 165A base, 166A 153A cable set and P-518A power 
State Federation of Electronic & Tele- stand attachment, P-525A supply or P-519A rack mounting power 
vision Associations and the National power supply. $198. supply. $230 
Alliance of Television & Electronic 
Service Associations Writing in the 
June-July issue of the News, member pile The 670A Cardicid Microphone provides highest quality per 
Bud Bennett had this to say about formance at moderate cost. Three directional patterns are 
“Our Association” easily selected by adjusting screw. Shutter adjustment per- 
“A few years ago, technicians did mits shifting of null point over 90 angle to effectively suppress 
not have the opportunities or honor of undesirable sounds. Frequency response 30-15,000 cycles. $135. 
being associated with the finest group 
of men as I have today in our asso- 
ciation. the STTA , The 660 Dynamic Microphone is a rugged economic al version 
of the famous Western Electric “salt shaker,”’ using the same 
efficient dynamic unit in a smaller case. In addition to studio 
use, it is adapted for public address and outdoor use where its 
television set and spending many valu- high output level, excellent signal-to-noise ratio, and dura 
able hours that could be used to im- bility are advantageous. Frequency Response 35-15,000 cycles 
prove my business more quickly. Now 660A Low Imp.—$45. 660B Low and High Imp,—$50 
just a phone call to an association 
member eliminates many so-called 
‘dog’ sets The 671A Microphone represents a new high in compact velocity 
“IT recall that at the last business i microphones providing good broadcast quality, high signal-to- 
noise ratio, and extremely low hum pickup. These features 
make it exceptionally valuable in the most difficult situation 
Frequency Response 30-16,000 cycles. $75 


“I can remember working into the 
wee hours of the morning on a ‘dog’ 


meeting one of the members stated 
that he felt that just listening to other 
technicians talk and discuss technical 
and business practice has taught him 
much and has improved his business 
Zzreatly 

“Talking to non-member technicians 
this writer has heard stories about yr 
STTA controlling the member's busi- AMPLIFIERS Dept. 9-T 
ness, telling them what they are going ae « 9356 Santa Monica Bivd., Beverly Hills, Calif, 
to do, what they are going to pay for ENCLOSURES 161 Sixth Avenue, New York 13, N.Y 
their help, what théy are going to 
charge, etc. These statements are all 
false. On the contrary, business of the 
members has increased by leaps and Send for this tree 
bounds, and this condition has occurred Booklet, 1 contains of 

the facts you need to 

because the members have gained valu- 
able knowledge and security (our ULTRA-FIDELITY 
group insurance plan) as members of criminating the en- 
STTA.” closure by which oll 

A spritely newcomer in the field of others are measured 
association house organs is the the 16- =» aba ap an a» an a» aw an as awawara=awane 
page, slick paper MTTTA News pub- | KARLSON ASSOCIATES, INC. 
lished by the Middle Tennessee Tele- . pert. u 
vision Technicians Association of Nash- | 1610 Neck Rood, Brooklyn 29, N.Y, 
ville. Edited by the association presi- J 
dent, Cordell Britt, the second edition | 
carries a balanced variety of technical | 
and general news 


select and install the 
enclosure for the dis 


Please send copy of your letewt 
book “The Korison Esclosure”™ to 


The association's board of directors 
recently appointed an investigating 
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committee to promote better customer 

shop owner relations. Letters from 
customers complaining about service or 
charges will be handled by this com- 
mittee. After contacting both the com- 
plainant and the shop to get a com- 
plete history of the transaction, the 
committee will give the board of direc- 
tors a complete report for action 

Another newcomer is the ATSCO 
News, the official monthly publication 
of the Association of Television Serv- 
ice Companies of Cincinnati, Ohio. 
Harold J. Gruber is its editor and ad- 
vertising manager 

In the second issue, Richard E. Muel- 
ler, president of the association re- 
ported to the membership 

“At our June meeting the committee 
on licensing presented proposals on 
licensing which were overwhelmingly 
approved by all in attendance. The 
committee will put the finishing 
touches on it and have it ready for 
final approval at the July 12th meet- 
ing 

“It was unanimously agreed at the 
June meeting that members extend a 
courtesy discount of 40‘ on tubes to 
other members caught short in the 
field. This is another example of the 
splendid cooperation that participation 
in the organization brings forth. 

“Perhaps you heard about the boat 
trip and hot-dog roast we had last 
year. Every one enjoyed it thorough- 
ly, so much so that we hope for two of 
them this year. The first one should be 
within a month—-special notice will be 
sent out. I'd like to point out that 
these social affairs contribute much to 
bringing us closer together and in the 
exchange of ideas. To you fellows ‘on 
the fence’ who like what we are ac- 
complishing but are letting others 
“arry the ball, think—-act. We 
‘an accomplish more with your active 
support.” 

A robust stripling was recently in- 
troduced into the field of association 
house organs when LIETA News made 
its 12-page, slick paper bow. P. W. 
Botsch, Jr., is editor of this striking 
new magazine published under the 
banner of the Long Island Electronic 
Technicians Association. 

William A, “Dick” Carey, president 
of LIETA, presented an unusual, new 
idea to members in the May-June is- 
sue: 

“A credit plan is needed for the tech- 
nician on service to compete with the 
department stores who are selling 
service on such a plan. I have checked 
several finance companies to see if 
such a plan could be arranged to make 
the technician's financial life a little 
easier. Some companies turned down 
the idea because they do not handle 
‘service receivable,’ that is, bills for 
work done rather than goods sold. 
Some finance companies do seem inter- 
ested in the plan. 

“1. Loans could be made directly to 
the individual service shops on the 
basis of shop equipment as collateral 
and accounts receivable as an indi- 
cation of forthcoming income. The 
technician could extend credit to his 
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customers on jobs but would be 
responsible for collecting the payments 
himself This prove trouble- 
Sore 

2. Lenders are much more eager to 
deal with the single large sums which 
would be involved here. (Editor's note 
the large bills would be a combination 
of the small bills of members.) The local 
clearing house could be sponsored by 
our Fach technician 
would lump say $200 of jobs under one 
with ten or more this would in- 
$2000 or more and the central 
agency could afford to relieve the in- 
dividual of the burden of 
bill collecting.” —)- 
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PHONE-TIP TO PHONE-TIP 
ADAPTERS 


By ARTHUR TRAUFFER 


ITH these easily made couplers you 

can quickly add extension cords to ear- 
phones and speakers, or quickly connect 
together any wires which have phone- 
tips on the ends. 

As shown in Fig. 1 (bottom), simply 
push the split lug of one tip-jack into 
the split lug of another tip-jack, and 
then join them together with a drop of 
solder. This makes a single coupler 
which will join together any two cords 
with phone-tips on the ends. 

You can make the coupler more 
rugged and improve its appearance by 
removing the two hex nuts and wrapping 
a few turns of wide tape around the 
threaded shanks of the jack as shown 
in Fig. 1 (top). The writer used “Mys- 
tik Tape” cut to a width of about 14,” 

You can make a double coupler by 
simply taping two single couplers side- 
by-side. See Fig. 2. This makes a handy 
coupler for adding an extension cord to 
a pair of earphones which are connected 
to a TY set, ete. When making this dou- 
ble coupler, be sure that the two single 
couplers are taped individually before 
taping the two single couplers side-by- 
side, otherwise one coupler will short 
against the other. ‘1 


i= = 


Fig. 1. How to make single coupler from 
two tip jacks and how to dress it up. 


Fig. 2. A double coupler can be made of 
two units, each one individually taped. 


October, 1955 


$18] in INSTRUMENTATION FUNCTIONS $ 


Write for nome 


Servicemen everywhere are saying... 


MOST VALUABLE TV SERVICE 
INSTRUMENT EVER MADE! 


cc 


~~ 
- 


Q* 


Performs these 
7 VITAL FUNCTIONS 


COMPLETELY CHECKS: 


<— Flybacks and Yokes 

<— Selenium Rectifiers 

<< Continuity 

< Condensers 

<< Picture Tubes 

<— Series Filament Tubes 
— for Newest TV Sets 


<— Reactivates Picture Tubes 


for only 


TV COMPONENT TESTER 


by TRANSVision 
SOLD ONLY THRU 


SELECTED 
DISTRIBUTORS 


of the one in your oree 


Other TRANSVISION Instruments 


— finest in their field in every way 


FIELD STRENGTH METERS 

CRT Tester-Reactivator-Sparker 
Flyback-Yoke-Continuity Tester 
Master Antenna Amplifiers, etc. 


TRANSVISION, INC., NEW ROCHELLE, N. Y 


DISTRIBUTORS: 


Some lucrative areas are still 
available. Write, wire, phone to 
day for details on Transvision’s 
powerful new Exclusive Distrib- 
vtor Program. \t's a sure-fire 
sales and profit builder for you 


TRANSVISION, INC, NEW ROCHELLE, N.Y a 


~ } Rush nome of your nearest Distributor 
J y 
[) Send 


TV Component Testers. Enclosed 


deposit; balance C.O.D 


WANTED 
ALSO WANT 


Write full description to 
RADIO & TELEVISION NEWS 


Box BO 
3446 Madison Ave 
N.Y. 17,N_.Y 


Are These In Your Attic? 


Berliner Gramophone (illustrated) 
oy Gram-o-phone or Phonograph (illustrated) 


Columbia Grand Graphophone 

Hill Talking Machine 

improved Gramophone (Zon-o- phone) 

Eagle Graphophone 

Victor Models A. B.C 4D 

Friend Talking Machine 

Columbia AY Disc Graphophone 

Edison Concert Phonograph 

Edison and Columbia Coin Machines 
AND 

Miscellaneous dist and cylinder pho 

nographs with “outside” horns 


AMATEUR 
CRYSTALS 
At Amazing Bargains! 


All crystals checked for activity and to 
your exact frequency in the holders by 
our electronic counter. All Xtols fully 
guaranteed! 


NOVICE BAND... 79c 


FT-243 fundamental frequencies 


80 METERS 40 METERS 
3701 to 3748 ke 7150 to 7200 kc 
in 1 ke steps in 1 ke steps 


ENTAL FREQUENCIES 50 


we sane . 1% 
mri? 


SINGLE 


“a © $ “| «© 
“— 
“os 


We have thousands of xtals too numer- 
ous to mention in this ad. Send a post- 
card for our free list—your choice—only 


50¢ each. 
TS-164 case for the BC-221 $2.49 
.»» swell to build in. 


8 x 10 x 11 inches 
Brand New... Shipping weight 15 lbs. 


1-177 Tube Testers $17.50 


Made by Hickok, Supreme, Tripplett, Etc. 
Guaranteed and completely checked 
out. Shipping weight 19 Ibs. 

$14.95 


RCA AVT-15 Transmitter 


75 or 80 meter rig ready to go. Ship- 


ping weight 18 Ibs. 6 or 12 volts. 
$3.95 


APN-1 Altimeters w/tubes . 


Excellent used. Shipping weight 22 Ibs. 


TEXAS CRYSTALS 


P. O. BOX 1912, DEPT. R 
FORT WORTH, TEXAS 


TERMS 


Mac's Service Shop 


(Continued from page 74) 


insure he was connecting his instru- 
ment to the proper point.” 

“How about the new 
equipment?” 

“Well, I certainly am not in favor of 
soldering these little gadgets into the 
circuit. If at all possible, the transis- 
tors should fit into sockets. When this 
is done, a doubtful transistor can be 
quickly checked by the old reliable try- 
a-good-one technique. I fully expect 
to see tube checkers equipped with 
sockets for testing transistors in the 
very near future, but this will not do 
much good if the transistors are 
equipped with solder leads instead of 
socket pins The transistor people 
should remember the case of the sele- 
nium rectifier. When these were first 
introduced, they were supposed to 
have almost an unlimited life, too; but 
you'll have a hard time selling this 
story to a present-day technician who 
replaces a couple of dozen of them a 
week, In the past few months the 
selenium rectifier manufacturers have 
started to remove the growing prej- 
udice against these hard-to-replace 
units by making them plug-in; but if 
this had been done in the first place, 
the prejudice would never have arisen.” 

“l’'ll certainly go along with that,” 
jarney agreed: “and if the selenium 
rectifiers had been made plug-in right 
from the beginning, this would have 
kept set designers from burying them 
in hot spots underneath the chassis 
where lack of ventilation shortens 
their life. But what would you do if 
you were designing such equipment?” 

“There's a problem that’s very real,” 
Mac remarked “Both of us already 
have that the printed circuit 
sets beginning to through the 
shop show a wide difference in ease of 
servicing In being critical, of course, 
we must remember that one of the 
chief advantages of the printed cir- 
cuit lies in the simplification of manu- 
facturing. We can hardly expect a 
manufacturer to discard a large part 
of this important advantage just to 
make printed circuit sets easier to 
service. I'm convinced, however, that 
these sets can be made easier to service 
without making them difficult or costly 
to assemble. 

“For instance, take the case of a 
filter capacitor with four or five leads. 
If these leads come right out the end 
of the can and pass through separate 
holes in the printed circuit board and 
pull the edge of the can tight against 
that board while they are soldered into 
place, removing that capacitor is a real 
chore. All five solder connections must 
be heated at the same time. While I real- 
ize that miniature solder pots are com- 
ing on the market to do this job, I feel 
that making it necessary for the tech- 
nician to buy highly-specialized new 
equipment to work on these new sets 
is not going to increase his affection 
for them,” 
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invaluable aid in ‘selling’ them to the 
customers; but if his interest and con- aint titan 
venience is ignored—well, if the manu- so EERE OT 
facturer could know how often the Dé ¥ 120 Cele Biamting through Blanding am 
technician is asked, ‘What kind of a 
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“Yep,” Barney agreed; “you might 
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& bakelite pillar & standoff 
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Get Our New 


“TABOGRAM"™ BONUS SHEET Crammed 
Packed with Un-Advertised Specials 
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New Variable Voltage Xfmrs 
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Cased 0-195V_7 ; 

Uneased 0-195 tn 5A 

Cased ©-270V 
Unessed 0-970V SA 
Cased O-195V 165A 
Cased O-2370V GA 

Six or Mere 10% % Disc. 


230 to 115V Autoformers 
For 220-2407 / 50-60 ev. in 

» 1204 oF Step-up, W 
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Lees c.Pan 
NEW! Quality VOLTAGE 
REGULATOR 
$ $ Popularly Priced $ $ 


Only $16.98 


STaei.izer 


PA a «* 
Order Take 10%% Oise. 


turne on & with set of equipment, 
Trouble free, quiet, needs no adjustment, 
Univer use from $00 | te 300 Watts. Input 
100-185) Output 115V © 3% Soo eo, 


a SB RL MONEY SACK GTO, 


and take 10% Discount 
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PRINTED IN U.B.A, 


NEW YORK 6, NW. Y., U. S. A. 


HI-FI AUDIO CENTER 
New “Clip in Tip’ GE C 

*GE Original Boxed, $ $ $ =< 
RPKOSOA* 001 & 0093.56.98 
RPRKOSZA* GoldTrips). $19.08 
RPRKOSIA*® GoldTriDD). $28.98 
RPROSZOA* Single S).009S5.25 
RPRO4ZIA® Single(S).00196.25 
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eplacement Needles ‘“‘TETR 


£ 
0014. 009 Tetrad?t 
00 1& cOdTetraat 


Ota Splice Free, Quality Com 
trolled Plastic Base. Gta 
Constant Out IPs 3°00 to_15K 
eel, 1200 1. 'P) Reet 
ve tet 
Special a $1.58 
HI-Fi SPEAKERS 
Inbullt network, 2 wires needed 
for HF & LF Response. Famous 
Hi-Fi Spesker mfas 
* Coaxial © as Tweeter 
att /20-17500 cycles 
co 


Singty. 


o-xe-~ 
. ~e 


replacement 


soup SINGLY $1.66 ca 
eeeeeceeeeeeeeeoeeee 
**TAB’’ Carries All the Leeding 
Name Brands in the Electronics 
industry—All Available to You at 
GREAT SAVINGS 
ELECTRO-VoIce KOCK 


Sen. ALTEC 
THOR, HATIONAL MALLICHAPTER, “Tt 
LaeTT’ & MANY OTHERS 


COMPLETE LINE OF HI-FI 
Speckers, Tuners, Amplifiers, 
Record Changers & Com ae 

GET OUR PRICE 8-4-U-8U 
codtastnaennaneanet 
NEW 6 KV Hi SENSITIVITY 

oc & AC 
27 RANGE 
=” 6919 


— $21.95 


LoTs oF 3 
(Not o Kit! 
A complete precision test 
nett ‘ 10,000 Onms 
t BC--10,000 Onms 
ev ac. 


movement 


Oo, 126 
6000 Volts 

1200 Volts 
600 ma. Resistance 0-8K 
megohms. Decibels Cal 
+6, 20, 34, 46, 60 DBs. Capacit 
to 10 mfd. Inductance 10 to 1000 milthys 
Hi securacy, versatile 
sistors. Scale % Plastic 
Rurwed metal case. Leth 
Complete w/batteries &. } 
Probe ww for signal oo 


Ev Se.3e 4 the SINGLY @ $22.96 
~, Volt Probe. . . Special os oS oa. 


ket 
AC- oe ‘Moltitester 
“TAB 27¢ 


$Q45 ey 


Hi-accuracy 
1000 Ohms per V 
@ DC Voits ok 
1000V b« 0 
100MA Oneme” 0, 10 
Sise ity” D 
WwW. Test Lesa 
40¢ ships. in 


NEW 212W/SEC PHOTOFLASH 
Ac & Dry uti ae Ki 


cludes four 


precision VOM 
ry adn 


“he'd Singty $9.95; (plus 


light Kodachrome 
Leese Batteries 

TAB’ Special AC Only @ 

(5S) SOV (N60) Batteries & Bo “ 

S2smFo oy S3W.-Seds Cond 

leakage fa us mifgr 

16mFoO 2soovec 60w Sea 
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Prices euntost to Change 
w 
Phone Becker 2-6245 


RADIO & TELEVISION NEWS 


Service technicians get greater coverage with less 
investment; more practical service features; 

and easier, faster installation with the IRC Type 
Q Control. Here’s a dependable, basic control that 
is directly designed for modern set servicing. For 
appearance, performance and price... there’s none 
better. So why settle for less? Tell your Distributor 
you want Q Controls . . . most servicemen do. 


Dept. 483, 401 N. Broad St., Phila. 8 Pa 
In Caneda: International Resistance Co., ltd. T 
Send me @ Control Catalog DCID 

Name ——— 


Company 
Address 


This 8 pege catalog 
gives you ati 
the fects... 
Send fer your 

free copy now — 


KNOBMASTER FIXED SHAFT 

QO Centre! stenderd shaft 

is knurled, flatted and slotted 
fits mest knobs witheut 


alteration 


> 


INTERCHANGEABLE FIXED SHAFTS 
Exclusive IRC convenience 
feature — provides fast 
conversion te “specials with 
FIXED shaft security 

15 types evoilable 


1/4 LONG BUSHING 
Acceommedates all small sets 
yet handles large set 

needs perfectly 


} STANDARD TAPERS 


Full coverage of all taper 
requirements is provided in 
the Q Centre! 


fy—__— 


94 RESISTANCE VALUES 
For TV, AM and FM coverage 
94 valves of plain and tapped 
controls are furnished 


fi 

QUALITY APPEARANCE 

The handsome professional 
eppecrance of IRC OC Controls 
lets yeu point te yeur werk 
with pride 


0) 


CUSHIONED TURN 


The smooth, quality of “feel” 
of a O Centre! contributes to 
customer confidence 


& 


TYPE 76 SWITCHES 


Either of twe type IRC switches 
attached as quickly and easily 
as a control cover — meets all 
your requirements 


Here’s the NEW 


Standard of Performance 


in Selenium Reetifiers 


A completely new lineof Mallory selenium rectifier 
stacks now gives you performance that equals or 
surpasses original equipment specifications to a 


degree of uniformity never before attained. 


The secret is new Mallory designs and manu- 
facturing methods developed to produce superior 
characteristics... and to maintain these standards 


on every stack. 


The new Mallory stacks are noted for unusually 
long service. Exceptionally low forward voltage 
drop gives them high efficiency throughout their 


long, dependable life. 


Make sure you use these new rectifiers on all 
your replacement jobs. You can connect them 
and forget them ... with the assurance that every 


stack will turn in long, reliable service. 


A complete selection of values, all conservatively 
rated, is available to fit every possible application. 
Ask your Mallory distributor to send you the 


stock you need. 


Pp. R. MALLORY & CO. inc., INDIANAPOLIS 6, INDIANA | 


